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This magazine is published to promote 
sound thought upon and concerning 
industrial medicine and traumatic 
surgery. To that end it will contain 
articles, news items, reports, digests, 
and other presentations, together with 
editors’ comments. The editorial pol- 
icy is to encourage frank discussion. 
On this basis contributions are invited. 
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ing on the accuracy of data printed, 
but in all other respects articles and 
opinions of which expression is allowed 
are the opinions of their authors—the 
editors reserving in all cases the right 
to comment on the same, in the cur- 
rent or any subsequent issues, as they 
may be inclined. 
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Inter-Innomino-Abdominal Amputation 


A. H. WHITTAKER, M.D., 
Detroit, Michigan 


REVIEW of many books and papers dealing with 

surgery of railway accidents discloses that ampu- 
tations have always been a subject of major interest. 
Amputations are particularly interesting during peri- 
ods when the country is at war, and each war has con- 
tributed something to the improvement of injuries to 
the extremities. 

Since it will help to realize the progress made in 
amputations, the history of amputations will be re- 
viewed briefly, prior to the discussion of the develop- 
ment of the operative procedure in inter-innomino- 
abdominal, or hind-quarter, amputation, a procedure 
which is usually referred to as the most radical oper- 
ation in surgery. 

B. A. Watson, in a “Treatise on Amputations of 
the Extremities and their Complications,” published in 
1885, reviews at length the development of the opera- 
tion of amputation. He points out that amputation of 
extremities was first suggested by gangrene, and the 
separation of the living from the dead parts as accom- 
plished by nature in these cases. Here nature, after 
much delay and suffering, removes a dead and worth- 
less limb. A desire to improve on this process prompted 
man to attempt timidly an imitative operation with 
the knife through the dead tissues. This operation 
through the dead parts is supposed to have had a very 
ancient origin; and it was probably practised thou- 
sands of years before the birth of Chiron, who lived 
about the thirteenth century before the Christian era. 

Pindar, the great lyric poet of ‘Greece, informs us 
that Aesculapius, the adopted son and pupil of Chiron 
the Centaur, employed, among other remedial meas- 
ures, amputation of the limbs. 

In the works of Hippocrates, who lived about 430 
B.C., we find many passages to satisfy us that he was 
familiar with this operation; in fact, he gives the 
details for its management, and adds many precau- 
tions. 

Aurelius Cornelius Celsus, who lived under the reign 
of Augustus, wrote more explicitly on amputations. 
Prior to his time we have no description of any ampu- 


Read before the AMERICAN ASSOCIATION OF RAILWAY SURGEONS, 


Chicago, September 8, 1941, accompanying Dr. WHITTAKER’S moving 
picture of the operation described. This was the first picture ever 
made of such an operation, and its exhibition at this meeting was the 
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tation through the living parts. Some authors have 
supposed that amputations through the living tissues 
had been performed long before Celsus’s time, and 
this supposition is certainly not without some founda- 
tion, as his own writings seem clearly to refer to an 
old and not a new operation. 

Therefore, it is probable that the practice of ampu- 
tating the extremity through the living tissues had 
its origin after the works of Hippocrates were written 
and before Celsus’s time. 


T= first mention of the use of ligature in amputa- 
tions to control hemorrhage is found in the cele- 
brated fragments of the works of Archigenes and 
Heliodorus, which are preserved in the collection of 
Nicetas. 

History should, therefore, assign to Archigenes the 
honor of having first employed the ligation of arteries 
in amputations, but Heliodorus must be permitted to 
share with him, that arising from the practice of 
passing a cord around the limb above the point where 
it was to be cut off. Here began the initial practice 
which led centuries afterward to the employment of 
the tourniquet. 

Guy de Chauliac, who lived in the middle of the 
fourteenth century, recommended the ligature on the 
authority of Galen and Avicenna. 

Guy de Chauliac was the first to recommend and 
perform the bloodless amputations. He said it was 
always better that the limb should fall off than that 
it should be cut off. Patients in the latter case harbor 
an ill will against the surgeon, because they think their 
limbs might have been saved. 

A French military surgeon, Morel, at the siege of 
Besancon, in 1674, was the first to pass beneath the 
cord, after it had been tied around the limb, a piece 
of wood; turning this either to the right or left en- 
abled him to increase the power of the apparatus and 
draw the cord as tightly as he desired. Here originated 
the tourniquet. 

Professor Pancoast, of Philadelphia, devised the 
aortic tourniquet, in 1860, which was employed at that 
time with great advantage in cases of amputation at 
the hip-joint, and Professor Lister says: “By its 
means, the flow of blood through all the branches of 
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the internal as well as the external iliac artery being 
completely arrested, amputation at the hip-joint is 
divested of the risk of serious hemorrhage, which used 
to be its most formidable danger.” 

In 1877 Mr. R. Davy first suggested and used suc- 
cessfully an instrument which was later called Davy’s 
lever. The lever is passed into the rectum, and by its 
proper application the iliac vessels are completely 





compressed, so that only a very slight amount of blood 
was lost during amputation of the hip-joint. 

At a meeting of the German Surgical Congress in 
Berlin, in April, 1873, Professor Esmarch, of Kiel, 
announced that by the application of an elastic band- 
age to the extremities, the limbs could be rendered 
bloodless, and that by the substitution of a piece of 
rubber tubing for the tourniquet, the condition of 
artificial anemia, produced by the bandage, could be 
maintained so that operations were entirely bloodless. 

Ambrose Paré, born about the beginning of the 
sixteenth century, while stationed in Italy published 
an article on the ligation of arteries. After he returned 
from Italy to Paris, in 1539, where he remained until 
1541, he entered the field as a military surgeon and 
followed this work for three years, substituting liga- 
tion of arteries for cauterization with a red hot iron 
after amputation. 

Paré was unquestionably the first French surgeon 
who either recommended or applied the ligature for 
the control of hemorrhage, and this innovation brought 
down on his head the bitter maledictions of the would- 
be great men of his day. 


T= more radical operation of inter-innomino-ab- 
dominal amputation was preceded by amputation at 

the hip-joint. In War Department Circular No. 7 the 

military experience with amputation is reviewed. 
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Sauveur Francois Morand, who studied surgery in 
England in 1729, under the celebrated Cheselden, and 
subsequently became surgeon of the Hotel des In- 
valides, and a professor at the Parisian hospital of 
La Charité, was the first practitioner who directed his 
attention, in a particular manner, to amputations at 
the coxo-femoral articulation, and proclaimed the prac- 
ticability of this operation. He studied different meth- 
ods for this disarticulation upon the cadaver, and 
reported instances of its successful performance upon 
dogs and cats; and learned societies and academies 
were compelled by his great authority to consider the 
subject. 

In 1743, Ravaton desired to perform the operation 
in the case of a gendarme of Louis XV, with a com- 
plicated fracture through the trochanters, but was pre- 
vented by the opposition of his colleagues. 

In 1799, Larrey performed the operation twice; both 
patients died shortly after the operation. Other oper- 
ators in the early eighteen hundreds attempted the 
operation, with death resulting. 

In 1812, Larrey also operated twice; the first result- 
ing in death, the second, that of a French soldier whose 
thigh was injured by a cannon ball, recovered. This 
case is cited as the second successful amputation of 
the hip-joint, in military surgery, and the first suc- 
cessful primary amputation. 

There occurred in the Civil War 53 instances of 
amputation at the hip-joint performed on account of 
injuries. Thirty-four of these operations were per- 
formed in the armies of the United States, and 19 in 
the Confederate armies. Of the primary amputations, 
of which there were 19, amputation was performed 
within 24 hours of the infliction of the injury. One 
was known to have survived the operation over four 
years and was in excellent health. The percentage of 
death was 94.73. 





Thus, the occasional case recovering, led to the be- 
lief that the operation should not be discarded, and 
that the technique would improve, so that high ampu- 
tations could be performed with a lowered mortality. 

Of the more radical amputation above the hip joint, 
which has been known by various names, but is here 
called inter-innomino-abdominal amputation, the first 
amputation was performed in 1884 by Kocher. The 
patient died. 
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The next case recorded was by Billroth in 1891; the 
patient died. 

Other surgeons subsequently attempted the oper- 
ation, and in 1903 Keen performed such an operation 
with death resulting. In 1907 Ransohoff, and in 1916 
Babcock attempted the operation; both cases died. In 
1931 Kellogg Speed did two such operations, both of 
which died. 

In 1985 G. Gordon-Taylor and Philip Wiles pub- 
lished the record of five cases of inter-innomino- 
abdominal amputation. Since 1935, 15 cases have 
been recorded in various periodicals in different coun- 
tries, of which Gordon Taylor has contributed six of 
his own. 


[ NDICATIONS for Amputation: (Kellogg Speed, M.D.) 
1. Extensive disease of the proximal thigh where 
disarticulation of the hip will not suffice for complete 
eradication of the disease. This may be malignant 
or benign. 

2. Malignant bone tumors of the ilium and tumors 
of the soft parts of the pelvis too extensive to yield to 
local resection of that part, but which require resec- 
tion of the entire limb. 

8. Extensive dissecting aneurisms of the femoral 
artery. 

4. Crushing injuries of the hip region with gas in- 
fection. 

5. Tuberculosis of the femur. 


6 he; first successful immediate hip-joint amputation 
of the Civil War has been recorded and can be 
studied in the bulletin of the War Department, and is 
illustrated by chromo-lithograph, illustrating the end 
result. 

Injuries occurring about the hip joint producing 
compression of the blood supply to the lower extrem- 
ity, in which the occlusion cannot be relieved by manip- 
ulation or retraction of the extremity, also provide 
an indication for amputation, with ligation of the 
iliac artery. Such a case was admitted to Harper 
Hospital in 1938, a crushing injury of the acetabulum 
with complete occlusion of the circulation of the lower 
extremity, at autopsy the vessels being found com- 
pletely occluded. Efforts to relieve this occlusion were 
unsuccessful, and gangrene developed in the entire 
lower extremity. The patient died. 


7= amputation here described would possibly have 
prevented the fatal outcome in this case. A similar 
amputation performed upon a male adult in 1936, the 
patient living six months after the operation, when 
he died of intracranial metastases, also indicates 
that the primary state of such a tumor can be re- 
moved even when situated high in the thigh, and if 
performed early enough, before metastases have oc- 
curred, could result in a cure. 

The case reported by means of motion picture, in 
color, outlines the procedure of such an amputation, 
the pelvis being divided at the symphysis pubis and 
near the sacro-iliac joint, this half of the pelvis and 
the lower extremity being removed. 

The important factors in the operation are the ad- 
ministration of transfusions during the operation, 
careful preparation by transfusions prior to the op- 
eration, the use of spinal anesthesia, and toward the 
end of the operation light intravenous sodium pento- 
thal anesthesia was added. An uneventful operative 
course was present during the operation and the 
month which had elapsed since the operation had been 
uneventful except for a necrosis of the flap, which 
was excised and replaced by skin graft. 
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When is Hernia CompensableP 


ALFRED H. IASON, B.A., M. D., 
Surgeon in Chief, Adelphi Hospital; Director 
of Surgery, Brooklyn Hospital for the Aged; 
Director of Surgery, Park West Hospital; 
Director of Surgery, Queens Memorial Hospi- 
tal; Consulting Surgeon, Long Beach Hospital; 

Surgeon, Manhattan General 


N attempt to answer this constantly controversial 

question dogmatically may appear to be the ulti- 
mate in futility. It is something akin to the hoary 
query—which came first, the chicken or the egg? I 
will, so to say, attempt to unscramble the question. 

The logistic approach to any subject requires, of 
course, a clear defining of terms. The term—and 
what appertains to it—which is the basis of my 
present address and of the ensuing discussion, is the 
so-called “industrial hernia.” What does it denote? 
Strictly speaking, it is a hernia, visible or palpable, 
which is due to an injury suffered by a wage earner 
in the immediate course of his employment. 

It is a matter of common knowledge that the most 
frequent cause of litigation before courts, industrial 
commissions or boards, is traumatic or industrial 
hernia. Legal consideration of the question of com- 
pensability obviously requires a solid knowledge of 
the various etiologic factors and the surgical anatomy 
involved, as well as of the treatment of hernia of all 
varieties. This knowledge is not always in evidence 
for, regrettably enough, leading questions are often 
propounded by a referee or the carrier’s representa- 
tive to a medical witness with the sole strategic in- 
tention of eliciting contradictory or confusing testi- 
mony but which result only in a further clarification 
of his testimony—testimony frequently justifying in- 
stead of refuting the claim for compensability. 

Questions concerning the etiologic factors constantly 
come up for adjudication, as well as those relating to 
ameliorative measures or surgical treatment and the 
statutory right of the employee to accept or reject a 
prescribed course, non-surgical or otherwise. 


Basis of Compensability 
HE, as is common knowledge, is an all too fre- 
quent occurrence in industry and, therefore, con- 
stitutes a grave economic problem, state and national. 
All statistical data prove conclusively that it is one 
of the most common disqualifying defects encoun- 
tered in the physical examination of applicants for 
employment, civil or military. It has, in consequence, 
come about in the last decade or so, that in the great 
majority of industries, physical examinations of all 
applicants for employment have become mandatory and 
some have wisely instituted annual or bi-annual exam- 
inations of all employees. (The larger railroad car- 
riers were the first to begin these examinations.) 
And it need hardly be stressed that this is a highly 
commendatory procedure, from the prophylactic and 
economic points of view. 

Legal decisions, in the United States and elsewhere, 
are to the general effect that the contributory role 
played by industrial occupation places hernia in the 
category of compensable injury. 

In many countries workmen’s compensation today 
provides for early and definite economic, medical and 
surgical relief from disability and proper compensa- 
tion for death from industrial injuries, or disease, 
with and without regard to the question of contribu- 
tory negligence. This relief includes payment of bene- 


Read at a meeting of the ASSOCIATION FoR THE ADVANCEMENT oF 
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fits, based upon a fixed percentage of the injured 
workman’s earnings and the extent and degree of his 
incapacity, temporary or permanent at the time and 
place of the accident. 

The first basic consideration is whether the parti- 
cular industrial worker is properly insured—whether 
he may justifiably avail himself of the statutory right 
to claim compensation for an injury or injuries re- 
ceived in the course of his employment. There must 
be a record of definite payment on the part of an em- 
ployer to an authorized insurance carrier. 

Another basic consideration is whether a hernia is 
actually present—whether or not it is a figment of 
the patient’s mind, or of wishful thinking. 

The next point for consideration in compensation 
for an industrial injury which results in a hernia— 
usually the main question—is whether it was directly 
due to a strain, blow, fall, slip or lifting, or to a pre- 
existing weakness or deficiency, congenital or other- 
wise, of the anatomic structures involved. 

Courts cannot always evaluate questions concerning 
etiology. They must render legal decisions based on 
the testimony and proof concerning medical and surgi- 
cal questions which are before them or obtainable. 

Harvey Stone wrote: “If a decision grants com- 
pensation to a workman for a hernia, it does not fol- 
low that the hernia was caused by the man’s work, 
but simply that, under the provision of the law, a 
man developing a hernia while working is considered 
entitled to compensation. As a matter of fact, medi- 
cal opinion is opposed to the view that the incidence 
of ordinary muscular effort has anything but minor 
contributory influence in the development of the or- 
dinary forms of hernia.”* 


History 

HE issue is, of course, often complicated where the 

question arises whether a hernial disability is en- 
tirely due to a pre-existent condition for which com- 
pensation is not allowable, or is due in whole or in 
part, to an industrial injury. 

Direct and severe trauma may cause an introgres- 
sion of the abdominal wall, or damage muscles and 
fasciae, to a degree that a hernia may, in process of 
time, form (as after surgical trauma), but the vast 
majority of claims do not concern direct violence. 
They relate chiefly to the herniae discovered in in- 
dustrial workers who allege that they resulted from 
their ordinary occupational stresses. The majority 
are due, as Sir Arthur Keith and a host of others have 
long pointed out, to local congenital weaknesses. The 
only effect of exertion is to make evident a pre-ex- 
istent, unsuspected defect, or to increase the size of 
a hernia not readily discernable or palpable. The 
diagnostic significance of the cough impulse will be 
adverted to further along. 

Dr. C. N. Roberts, at the Proceedings of the Nine- 
teenth Annual Meeting of the International Associa- 
tion of Industrial Accident Boards and Commissions, 
about 10 years ago, stated succinctly that: “It mat- 
ters not whether a hernia existed before an alleged 
strain, certainly the fundamental defect was present. 
It cannot be denied that injury alone is an extremely 
rare etiologic factor of hernia but it does matter 
whether the hernia which antedated the injury has by 
strain been changed from a quiescent developmental 
defect into one of greater degree. Common sense sup- 
ports the view that although traumatic hernia in the 
strict sense is most infrequent, compensable hernia 
because of aggravation by strain is exceedingly com- 
mon.” 





* Dean Lewis’ Surgery, Vol. VII. 
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A true traumatic hernia, from a surgical viewpoint, 
is an exceedingly rare condition. The term denotes 
that it developed as a direct result of an actual tearing 
of the peritoneum (caused by a sudden increase of 
intra-abdominal pressure) or from a tearing or 
stretching, of the inguinal rings (or other hernial 
apertures) following injury of adequate violence. The 
symptoms arising from such a traumatic hernia are: 

1. Sudden severe pain and prostration. 

2. Immediate disability, with cessation of work on 
the part of the employee. 

3. Ecchymosis, at times, at the hernial site. 

An employee may possess a congenital hernial sac, 
but he may, admittedly, go through life without an 
“actual hernia.” When he definitely establishes that 
no hernia was present before the alleged injury, but 
that on a certain occasion during the course of his em- 
ployment an adequate force suddenly produced a visual 
or palpable hernia tumor, that his physical condition 
was changed from a state of normal adequacy for 
work to a disabling condition requiring a surgical 
operation, and furthermore that manual labor on his 
part may be difficult, dangerous or impossible there- 
after, he has usually established his claim. 

When the workmen’s compensation laws were first 
proposed and enacted it was incumbent upon the in- 
dustrial worker to produce before a legally constituted 
body the following testimony and evidence which en- 
titled him to compensation: 

1. Descent of the hernia immediately followed the 
cause. 

2. There was severe pain in the hernial region. 

3. There was prostration, so that work was stop- 
ped immediately. 

4. The symptoms were so severe as to be reported 
to the employer within 24 hours. 

5. There was such distress that a physician was re- 
quired within 24 hours. 

6. There was an adequate force. 

Even if the funicular process persists into adult 
life, the deep inguinal ring is not always a patulous 
aperture. The normal unstretched deep ring holds the 
processus vaginalis constricted to a point of almost 
complete closure. It requires a powerful agency to 
propel a part of the abdominal contents into and 
through the deep inguinal ring for the first time. 
Rigid muscles must be stretched or torn, and fascial 
and aponeurotic structures fissured. This sudden 
stretching and tearing in most instances must cause 
immediate, intense and persistent pain, with varying 
degrees of shock or collapse. Quick resumption of 
work by the employee is well-nigh impossible. 

The question of pain psychogenic or physiogenic, 
often requires serious consideration. In the former, 
as is common knowledge the symptoms have no sen- 
sory quality and do not conform with the anatomic 
structures. The latter shows a most glaring con- 
trast, due to ascertainable and localized injury to tis- 
sues or dysfunction. It must always be kept in mind 
that persons vary greatly in their sensitivity to pain, 
as do the tissues of the body—skin, fasciae, tendons, 
bone, periosteum and muscles. This is known to all 
surgeons. In the performance of a lumbar puncture 
for example, it is noticeable that the insertion of the 
needle in the skin and the dura causes pain, while 
when passing through the subcutaneous tissue and the 
muscle there is little or no pain. It may be said with 
a large measure of truth that every tissue has its 
peculiar reaction to mechanical stimuli—that is, a 
definite quality or modality. 

It has likewise been shown time and again that in 
view of the known fact that an adequate stimulus 
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causes pain of variable intensity in almost all the 
organs and tissues, there is no great diagnostic sig- 
nificance regarding the intensity of pain, because 
there are manifold and great individual differences. 
A stimulus may cause agonizing pain to one person 
which may, under similar circumstances, go unheeded 
by another person. And who is not aware that grave 
organic lesions may run a painless, or almost pain- 
less, course. But above all it must be recalled that 
prolonged and successive slight irritations may sud- 
denly—additively—induce violent attacks of pain. 
Another factor that should be borne in mind concern- 
ing the intensity of pain allegedly suffered by a 
claimant, is that in many pathologic conditions the 
pain receptors may be dulled, so to speak, so that the 
threshold of pain is greatly elevated. 

It may be stated, parenthetically, that in many 
states the question of immediate pain in traumatic 
hernia is of little legal or diagnostic significance—for 
example, California, Idaho, Kansas, Kentucky, Mary- 
land, Michigan, Oregon and Rhode Island. 


Physical Examination 


AN adequate force, or oft-repeated stresses, may 
cause a hernia. It is maintained by some surgeons 
that a relaxation and separation of the tissues, in an 
inguinal hernia, for example, do not, per se, consti- 
tute a hernia, because it is a normal condition in al- 
most all adults, as evidenced by the passage of the in- 
dex finger through the subcutaneous ring and the cir- 
cumjacent tissues. Despite this contention, I am of 
the opinion that this condition presupposes an in- 
cipient hernia, direct or indirect, whether the mass is 
immediately palpable or not. (It must be recalled that 
even large herniae do not always protrude.) 
Obviously, these are not the only criteria. There 
are other associated factors. The cough impulse, 
present or absent, is not a positive or negative physi- 
cal sign of hernia. The cough sometimes sets the 
defensive mechanism into action and the relaxation and 
separation of tissues is therefore not manifest. The 
patient, when examined, must be completely relaxed. 
See Table I. 








TABLE I. RESUME 
INDICATIONS ON PHYSICAL EXAMINATION 
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Recent 


Old-standing 





. The hernia is usually not 


larger than a hen’s egg. 


. Oceasionally irreducible. If 


reducible may not reappear at 
examination. 


. Hernial ring unchanged as 


compared with unaffected side. 
Margins readily palpated. 


. Good abdominal wall tonus. 
5. No maldescended testis. No sur- 


. Hernia large, or scrotal; mas- 


sive rare under one year, 


2. Reduces readily but reappears 


with slight cough or exertion. 


8. Ring large; margins indefinite ; 


admits one or two fingers. 


. Abdominal wall flaccid. 
5. One or more of these conditions 


gical scar. No evidence of may be present. 
truss, or other hernia, or signs 
of previous ameliorative at- 


tempts. 





Surgical Findings 


T= surgical evidence will often give clear indica- 

tions as to the etiology of the specific, recent 
hernia. If several months have elapsed or a year or 
more since the origin of the hernia, a definite answer, 
during or after the operation, may not be forthcom- 
ing. 

There is a great distinction—and this must never 
be overlooked—between the age of the sac and that 
of the actual hernia. 

A small, thin, non-adherent, empty sac is not neces- 
sarily one of recent origin. It is the typical, persis- 
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tent funicular process. It is only the presence of 
hernial contents which, by irritation, develop thick- 
ening adhesions and the other evidences which are 
commonly found in an old sac. The longer the thin 
type of sac, the more certain it is to be congenital. If 
it is adherent to the tunica vaginalis, or connected to 
it by fibrous strands or bands, it is certainly of con- 
genital origin. 

A thickened sac adherent to the surrounding tissues, 
obviously denotes the hernia in question is an old one 
—the age depending, in the main, on the degree of 
the thickening. 

If the contents of the sac at the time of operation 
are devoid of pathologic changes, they give no indica- 
tion of the age of the hernia. Adherent intestine and 
omentum, hypertrophied, chronically congested or in- 
flamed omentum, especially if adherent down to the 
lowest portion of the sac, which itself is adherent to 
the tunica vaginalis, prove the presence of a hernia 
of long standing—at least of several years. 

On rare occasions, extravasation of blood and other 
signs of acute trauma, will be present, indicative of 
the recency of a traumatic hernia. See Table II. 

















TABLE II. 
INDICATIONS AT THE SURGICAL OPERATION 
Recent Old-standing 
1. Sac thin; non-adherent. “4. See thickened ; base wide, dilat- 


able; adherent to contents or 
surrounding tissues. Rigid mar- 
gin at the deep inguinal ring. 





2. Contents non-adherent to sac 2. Contents adherent to sac; 
or other structures. Omentum omentum present. 
absent. 

3. Objective signs of acute trauma 3. Objective signs of acute trauma 
—edema or hemorrhage — usu- missing. 
ally present. 

4. No change in the relative posi- 4. Subcutaneous inguinal ring 
tion of the rings, or of ring may be directly anterior to the 
symmetry. deep ring. 

5. Good muscular tone. 5. Atrophic musculature, as a 

rule ; diastasis. 

6. Taut fascia. 6. Fissured fasciae. 

7. Tissue planes separate readily. 7. Tissue planes adherent. 

Conclusion 


N conclusion, after careful consideration of the 

varied factors which enter into the diagnosis of 
traumatic hernia I submit the following summation: 

1. It may be taken as axiomatic that a hernia is in- 
frequently caused by injury. 

2. The sac is always pre-existent. 

3. Hernia can be aggravated by trauma, if the 
force applied is adequate. 

4. Immediate disabling pain is frequently the chief 
symptom and this is associated with nausea, tender- 
ness, swelling and other manifestations. The threshold 
of pain is an individual equation. 

5. A large percentage of people are herniacs but 
are unaware of their condition. 

6. A correct differential diagnosis is the basic con- 
sideration because a tumor in the groin, aside from 
hernia, may be: a saphena varix, psoas abscess, lym- 
phatic gland, undescended testicle, hydrocele of the 
spermatic cord, new growth, properitoneal lipoma, ilio- 
psoas bursitis, aneurysm of the iliac artery, et cetera. 

7. A fact which above all I desire to stress is that 
in one of my series of 1000 cases of inguinal herniae, 
840 were in persons in the second, third, fourth and 
fifth decades of life—the working years. 

8. Herniae occur in all classes and in all ages but 
show a predominant incidence in those engaged in 
gainful and other occupations where sustained mus- 
cular effort is required. In my series of 1000 cases, 
698 were in that category. 
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Fiberglas Health Hazard 


Investigation 


WALTER J. SIEBERT, M.D. 
St. Louis, Missouri 


HE development and use of a new basic mate- 

rial frequently gives rise to a question as to the 
possible health hazards for workers handling the 
material. Glass fiber products, now widely used for 
thermal and electrical insulation, are still of such 
comparatively recent origin that the question of a pos- 
sible health hazard is not unnaturally associated with 
them. 

This association, while it is to be expected because 
of the newness of the products, is due in part to a 
special circumstance. The word glass is surrounded 
by connotations which suggest a hard, shatterable, 
transparent material. Although Fiberglas is glass 
in a new physical form, and with physical properties 
which make it unrecognizable as glass by persons who 
are familiar only with glass in its more conventional 
forms, the old connotations may cling to the new 
products. 


Purpose of the Investigation 


His article summarizes an investigation which 

was carried out by the author during the month 
of June, 1941, at the request of WILLIAM H. BARTLEY, 
of the law firm of Bartley and Mayfield, St. Louis. 
Mr. BARTLEY is attorney for the International Asso- 
ciation of Heat and Frost Insulators and Asbestos 
Workers, Local Union No. 1, of St. Louis, Missouri. 

The purpose of the investigation was to determine 
the existence or non-existence of health hazards in 
connection with Fiberglas thermal insulating mate- 
rials which are used or may be used by members of 
the union. The investigation was conducted by the 
author as an unbiased, independent consultant, in no 
way, other than in carrying out the assignment, asso- 
ciated either with the union or with Owens-Corning 
Fiberglas Corporation, manufacturers of Fiberglas. 

Throughout the course of the investigation the 
author was given complete cooperation by Owens- 
Corning Fiberglas Corporation, and untrammeled ac- 
cess to all its pertinent records. The author, however, 
accepted no statements made by the corporation’s offi- 
cials as valid unless supported by his objective exami- 
nation of the records, and by objective evidence 
adduced from disinterested sources and his own re- 
search. 

The investigation covered the following specific 
phases: 

1. Pulmonary disorders, diseases of the upper or 
lower respiratory system, and gastro-intestinal dis- 
eases, 

(Note: Dr. Sresert, formerly assistant professor of 
pathology, Washington University School of Medicine, is 
Pathologist and Director of Laboratories of DePaul Hos- 
pital, Lutheran Hospital, St. Louis; St. Joseph’s Hospital, 
Alton, Illinois, and St. Mary’s Hospital, Cairo, Illinois. 
He is a member of the American Board of Pathology, 
American Association of Pathologists and Bacteriologists, 
American Association of Experimental Pathology, and 
the Society of Experimental Biology and Medicine.] 
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2. Eye, ear, nose and throat infections, 
3. Dermatitis. 


Fiberglas a Form of Mineral Wool 


IBERGLAS is true glass, but, chemically, it is 

substantially identical with mineral wool. It can 
properly be classified as a new, refined form of min- 
eral wool. The fact that mineral wool has been used 
for many years without causing any known industrial 
diseases, while by no means conclusive, in itself sug- 
gests that there is nothing in the inherent physical 
characteristics of Fiberglas that is likely to intro- 
duce any serious occupational hazard. 

The chemical and physical characteristics of bind- 
ers used in manufacturing and processing Fiberglas, 
like the chemical and physical characteristics of the 
glass fibers, are not of a kind from which serious in- 
dustrial health problems would theoretically arise. 
This conclusion is based upon examination of formu- 
las used in the manufacture and processing of Fiber- 
glas products. 

1. No free silica is present in the material known 
as Fiberglas. 

2. No carcinogenic hydrocarbons or other hydro- 
carbons could be present in Fiberglas because of the 
extremely high temperatures employed in fusing the 
batch during the manufacturing process. 

3. No harmful fumes could be given off, since no 
substances are present in the Fiberglas which would 
volatilize within the recommended service ranges. 

4. Absent from Fiberglas is any free sodium sili- 
cate. 

5. Only three binder substances are present in glass 
wool products used for industrial insulation. These 
are bakelite, a refined mineral oil, and bentonite. 

6. Bentonite is a refractory clay that is employed 
as an ingredient of candy with the cognizance of the 
United States Food and Drug Administration. There 
is no evidence from factory experience that either 
bakelite or the mineral oil used for binding substances 
is the cause of a health hazard. 


Medical Literature Searched 


A’ important phase of the investigation was an 
exhaustive search of world medical literature 
for references to possible health hazards in the han- 
dling of Fiberglas. This search failed to reveal ref- 
erences to any new or unusual occupational hazards 
in the handling of these products. 

In view of the continually expanding market for 
Fiberglas products since 1932, and in view of the pro- 
motion and advertising campaigns directed toward 
increasing their sale, the scarcity of references to the 
subject in the literature of science and medicine, and 
the lack of controversy or interest in the subject on 
the part of persons usually alert to possible indus- 
trial hazards, cannot be attributed to a lack of famil- 
iarity with the existence and use of the products. 
On the contrary, it warrants the conclusion that the 
handling of the products is attended by no unusual 
occupational hazard. 


Fiberglas Free of Dusting Characteristics 


O* the basis of his own careful observation, and 

dust counts made in Owens-Corning’s Newark, 
Ohio, plant, the author finds that Fiberglas is remark- 
ably free of the dust which characterizes certain prod- 
ucts. Because of the length of the fibers and the “pack 
strength” of Fiberglas, there is negligible dusting of 
the material during handling. The glass fibers break, 
rather than shatter, along clean edges at points where 
they are abraded by sawing, chopping or cutting dur- 
ing production line or fabricating operations. 
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The following extract is from “Researches of 
Mellon Institute 1940-41”: 

“L. U. GARDNER, Director, Saranac Laboratory, has 
reported on the researches which the Foundation sup- 
ports at his institution, saying in part. . . . ‘We have 
been studying the effect of inhaled glass wool. Ap- 
parently even the finest textile glass set up as an 
atmospheric dust is not inhaled in appreciable concen- 
trations and does not produce any dangerous effects 
upon the lung.’ ” 

A further report on Dr. GARDNER’S work appears 
in the Annual Report of the Saranac Laboratory for 
the Study of Tuberculosis of the Edward L. Trudeau 
Foundation for the Year 1940. The following state- 
ment is made on page 11 of the report: 

“The apparent lack of pulmonary damage from ex- 
posure to glass wool dust is being demonstrated by 
an inhalation experiment. For over a year animals 
have now been exposed to as high a concentration of 
this material as could be maintained, with no serious 
effect upon their lungs. The dust has been produced 
by breaking into short lengths the finest textile glass 
that is made but none of the fibers that are floating 
in the air can be found in the lungs of the exposed 
animals. Their tendency, unlike that of asbestos, to 
form felt-like masses upon any object with which 
they come in contact, probably prevents their inhala- 
tion. Slight amounts of chronic inflammation similar 
to those observed with other harmless dusts, have 
resulted from accumulated particulate debris. These 
very fine, non-fibrous particles are the by-product of 
the violent beating used to break up the material.” 


X-ray Plates of Employees 


T= author examined several hundred stereoscopic 

x-ray plates of the chests of employees of Owens- 
Corning Fiberglas Corporation. These were selected at 
random by the author from the files of some 1500 plates 
taken since the company, in 1939, instituted the policy 
of making x-ray plates of the chests of all Newark 
employees. Among the plates selected for special in- 
spection were those of employees working in the batch 
house where the raw materials for Fiberglas are han- 
dled, and the plates of employees with records of sili- 
cosis. 

Beginning in May, 1939, serial stereoscopic chest 
films were made of the 15 men who are now working, 
or who have worked, in the batch house. A repeat 
examination of all of the men was made in June, 1941. 
In no case was there any radiographic evidence of pul- 
monary disease. 

Three cases of silicosis were discovered by the com- 
pany. None of these men had ever been employed in 
the batch house, but their employment does require the 
handling of Fiberglas products. It is the policy of the 
company neither to refuse employment to, nor dis- 
charge, any man for whom safe employment can be 
found. The following covers the occupational histories 
of these three workers: 

1. CASE No. 1 worked for another company as a 
molder from 1924 to 1929, and roentgenograms of the 
chest were made in 1929 because of the presence of tu- 
berculosis in his family. Chest plates were again made 
in 19386 because of suspicion of silicosis. He was first 
employed by Owens-Corning Fiberglas Corporation on 
June 6, 1940. 

2. CASE No. 2 was employed as a bottle blower and 
machine operator from 1901 to 1930. He was first em- 
ployed by Owens-Corning Fiberglas Corporation on 
March 26, 1941. Silicosis was diagnosed following an 





1. Appearing in News Edition, American Chemical Society, Vol. XII, 
page 402, April 10, 1941. 
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x-ray examination of the chest made on May 12, 1941. 

8. CASE No. 3 worked for 12 years as a molder be- 
fore entering the employ of Owens-Corning Fiberglas 
Corporation on October 25, 1939. Silicosis was diag- 
nosed following an x-ray examination of the chest on 
November 1, 1940. 

In each of these silicosis cases there is a sufficient 
causative factor in the man’s previous employment 
history or other circumstances, and the evidence is 
entirely inadequate to indicate that the condition of 
any one of these three men should be attributed to any 
silicosis hazard encountered in handling Fiberglas, 
even assuming such a hazard to exist. 


Physicians Give Fiberglas Clean Bill 


XAMINATION of the records of disability and ab- 
senteeism in the office of the plant physician of the 
Owens-Corning Newark plant reveals that there is no 
unusual incidence of respiratory infections among 
Owens-Corning employees. Statements furnished 
directly to the author by Newark physicians whose 
practices are limited to eye, ear, nose and throat 
diseases, and who are in no way affiliated or associated 
with the company, indicate that these specialists no- 
tice no unusual incidence of respiratory disturbances 
among their private patients employed by the company, 
as compared with their private patients who are not 
employees. 

The following letter, dated June 17, 1941, written to 
the author by JOHN E. HENDRICKS, M.D., of Newark, is 
typical of letters received from Newark eye, ear, nose 
and throat specialists: 

“I am one of five E.N.T. [ear, nose and throat] 
specialists located in this city. I have practiced my 
specialty in Newark for three years following a 
four-year residency in an Eastern hospital. Dur- 
ing these three years I have treated my share of 
Owens-Corning employees. I can safely say that 
I have noticed no unusual preponderance of head or 
throat infections among these people as compared 
to my other patients who are not employed there. 

“If I ever make a table showing percentages of 
different diseases that I have treated, I feel sure 
that there would be only a normal proportion of 
Owens-Corning employees in each classification.” 
On the basis of the evidence, the author finds that 

workers handling Fiberglas products are subjected to 
no special occupational hazards that manifest them- 
selves in eye, ear, nose or throat disorders, pulmonary 
disorders, diseases of the upper or lower respiratory 
system, or diseases of the gastro-intestinal tract. 


Temporary Skin Irritation 


NEY employees of Owens-Corning Fiberglas Cor- 

poration engaged in handling Fiberglas products 
occasionally suffer a mechanical irritation of the skin 
for a few days at the start of the job. Except for ex- 
tremely rare cases of workers who may be allergic to 
an ingredient of binders or lubricants used in process- 
ing glass fibers, the irritation disappears within a few 
days. The new workers apparently become immunized 
against the action of the fibers, and they suffer no 
further discomfort. 

The company recommends that workers wear cloth- 
ing loose at the neck and wrists, and that they use 
plenty of warm water and soap when the day’s work is 
done. Soap and water has proved most effective in 
removing particles of fibers, whether of glass or any 
other material, from the skin. The company has found 
that there is seldom, if ever, need of gloves, armlets 
or other protective clothing. In the absence of gloves 
or similar protective clothing there is less tendency for 
fiber particles to be rubbed into the skin. 
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Two Hundred Employees Examined 


N June 3, 1941, the author made an examination 

of the wrists, arms, ankles, necks, eyes, shoulders 
and waists of approximately 200 production employees 
engaged in handling Fiberglas products in Owens- 
Corning’s Newark plant. These workers were em- 
ployed on production lines and at fabricating opera- 
tions, cutting, sawing, shaping, transporting and pack- 
aging glass thermal insulating wool, both bonded and 
unbonded. 

The author did not see a single case of eye irritation 
or conjunctivitis during this inspection. Only one 
worker who had begun to work in the plant four days 
before on a fabricating job showed evidence of signifi- 
cant skin irritation. One 22-year-old employee who 
told the author he had worked in the plant for two and 
a half years said that, although he had become accus- 
tomed to handling Fiberglas and suffered no discom- 
fort while continually on the job, he had noticed a 
mild skin irritation that lasted a few days after re- 
turning to the job following his two-week vacation. 

“As long as I am working right along,” he told the 
author, “I stay toughened up to it. But if I haven’t 
been handling it for a while, like when I’m on my va- 
cation, then it takes a few days to get over the itch 
when I start in again.” 

Many of the workers who were examined said the 
temporary irritation was similar to blisters on the 
hands that are the result of unaccustomed manual 
work while the hands are getting toughened to a job. 
“It don’t bother me none,” was the reply repeatedly 
heard by the author in response to his question as to 
whether the handling of Fiberglas products caused ir- 
ritation. 


Biopsy Specimens Taken 


A THE request of the author, Dr. H. A. CAMPBELL, 

the Newark plant physician, removed two biopsy 
specimens of skin from the arm of the newly-employed 
worker who showed a moderate degree of skin irrita- 
tion. Serial microscopic sections of this tissue showed 
a mild degree of capillary dilatation in the corium of 
the skin. In addition, there were a few scattered lym- 
phocytes around several of the dilated capillaries. The 
epidermis was entirely normal. No glass particles 
were found. There was no evidence of fibrosis, bac- 
terial infection, allergy or hyperkeratosis. 

Several of the serial sections revealed a small amount 
of a brownish pigment in the corium which showed no 
inflammatory reaction around it. It is assumed that 
this pigment is bakelite, one of the substances used as a 
binder for the glass fibers. The fact that there was no 
foreign body reaction around this indicates that this 
material is an inert substance, and that it does not 
produce either a foreign body reaction or a fibrosis. 
The extremely mild inflammatory reaction in the cori- 
um of the skin would result from any slight mechanical 
irritation. 


Report of Louisville Dermatologist 


R. ADOLPH B. LOVEMAN, Louisville dermatol- 
ogist, reporting on an examination of 10 work- 
ers who handled Fiberglas, writes, “I did not find any 
evidence of a definite contact dermatitis in any of the 
employees although some complained of a mild itching 
when handling the product. The dermatitis produced 
was unquestionably of a very mild and transient 
nature. 
“I did examine one patient who complained a great 
deal of a skin eruption and who felt certain it was due 
to the Fiberglas. He presented, however, a toxic erup- 
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tion, and upon questioning him I learned it had been 
present at times prior to working with Fiberglas. 
Nevertheless, we removed him from this work for a 
period of two or three weeks, after which I again ex- 
amined him and he presented the same type of erup- 
tion. In this particular case, it is my opinion that his 
teeth were probably the foci of infection.” 

The author believes that the following generaliza- 
tion is warranted by the evidence: 

Contact with glass wool may cause ephemeral dis- 
comfort among workers inexperienced in handling the 
material. The skin irritation, however, cannot be re- 
garded as a progressive dermatitis, for it is non-toxic 
and usually disappears in a few days. In extremely 
rare instances, where a worker may be predisposed to 
secondary effects of mechanical skin irritation be- 
cause of idiosyncrasy, allergy, or the presence of foci 
of infection elsewhere in his body and otherwise dis- 
sociated from the effects of mechanical irritation, 
lesions may persist. But these cases are encountered 
with such rarity that they do not justify incriminating 
glass fiber as a causative factor. 


No Claims for Workers’ Compensation Validated 


fr mana as products have been produced in the 
Newark, Ohio, plant of Owens-Corning Fiberglas 
Corporation over a period of nine years. The number 
of employees has ranged from approximately 20 when 
production was started in 1933 to more than 1800 in 
1941. During this nine-year period no claims for 
workers’ compensation, on the basis of an industrial 
disease arising out of employment in the manufacture 
and handling of Fiberglas, have been validated in the 
State of Ohio. 

A letter dated June 17, 1941, from Mr. J. A. SHAW, 
Claims Referee of the Industrial Commission of Ohio, 
Legal Section, addressed to the author reads, in part, 
as follows: 


“For your information, we recognize diseases of 
the respiratory tract as compensable occupational 
diseases, such as silicosis, asbestosis, anthracosis, 
and siderosis. As a matter of fact, there is a provi- 
sion under the law to recognize any disease of this 
type which is caused by the inhalation of any injur- 
ious dusts. 

“We endeavor to keep a complete statistical record 
in the Department of Safety and Hygiene of all 
cases of this type. I have made a thorough check 
with this department, and to date we have never 
had a claim filed for a disease of the upper respi- 
ratory tract caused by the alleged inhalation of 
Fiberglas particles.” 


Health Better Than Average 


T= health of Fiberglas workers is regarded as 
better than average by the Aetna Life Insurance 
Company, which underwrites group insurance (life, 
disability, sickness and hospitalization) for employees 
of Owens-Corning Fiberglas Corporation. In a letter 
to an executive of the corporation dated June 11, 1941, 
JOHN A. HILL, Toledo General Agent of the Aetna 
Life Insurance Company, wrote, in part, as follows: 


“The health of your employees has been better 
than average. This is evidenced by the fact that we 
now have in effect a 35% reduction in rate (from 
standard) on both the sickness and hopitalization 
insurance carried by your employees. This is the 
result of nearly four full years’ exposure, and de- 
velops a rate lower than any similar industry that 
we have insured. .. . 

“There is in effect a permanent and total disabil- 
ity feature in connection with your life insurance, 
and as yet there has been only one claim from an 
employee, and this was due to a non-occupational 
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accident, far removed from the course of his occu- 
pation or from any health hazard in his occupa- 
tion.” 

The author regards as particularly significant the 
following paragraph from Mr. Hill’s letter: 

“|. . our Casualty Company carries what is 
known as products liability at an extremely low 
rate, and no claim has ever been presented, indicat- 
ing, of course, that there is no hazard in the use 
of Fiberglas or any of its products.” 

In submitting his best judgment, based on his pro- 
fessional interpretation of all facts assembled in the 
course of the investigation, the author finds that there 
is no silicosis, fibrosis or dust hazard connected with 
working with Fiberglas, and that the manufacture, 
fabrication and application of Fiberglas products is 
attended by no unusual occupational hazards. 


Head Injuries 


—An Analysis With Reference to 
Accident Prevention— 


LT. HYMAN LIEBER, (MC) V (S), U.S.N.R., 
Navy Yard, New York 


HE U. S. Navy Yard at New York recently insti- 

tuted a policy requiring the wearing of safety 
helmets by all workers exposed to head injuries. It was 
considered desirable to prepare an analysis of head in- 
juries for a period preceding the new regulation, to 
serve as a basis of comparison for similar studies 
after the general adoption of skull guards. Special at- 
tention was therefore directed to injuries of the skull, 
scalp and forehead within the area that can be pro- 
tected by safety helmets. This report is presented as a 








TABLE I. 
DISTRIBUTION OF CASES BY OCCUPATION 





Apprentice: Boilmaker 

















DL ics utes e006 6eeeeeeedenes ce sound 1 
EE 6406650006040 0d s0rdnewsssendeeds 3 

5 

ER, nee cena nth Rh ohhewan hed Pee Ons ea eneeD 1 

ee err re eT ee eT re 1 

i a. vac ccnse ene dense eenensnche sie en 17 
id 66 caeee bddaweeeenhdbenns eae Oe nneee 1 
CE OOD o.oo va. co0wcc000060640000.0000000060% 1 

2 

DE oc cepa eens noes eee CObWS OCRASN Grae wEeed hE ESOR 8 
EN, nan cage rakeneeatntdewesdanknshueeen geseaee 12 
ES, CINE, cnn ceeadeuded between segnenennanta 3 

15 

EE TD a os on. 0050 00 00 640-0600640560000466008 80008 4 

 -4-66660600460006065000 oR 46 thee KORRES CONSENS sOSES 2 

ED: 2:0 cee aa ceed ne kebnds eRe hteeeekeasaenaneen 16 
PL . -cc cel enaddianhwheeenedsseneepedeleneeanen 22 
PD Jide ckencbansbodussscastwentewe bandos 8 

25 

ee eT 14 

ND. i. ewe cne WS dehS Od ee CE Reba Reneesaveueewe® 1 
ET 2 oe ok aa ae eee eins COA e ss wwe 3 
PE EN pcncccaecksceeasdsessasiuarenacsecets 4 

7 

I ra er EP eT eT 2 

DD eda cuanbheend eee hae eeeeesekh ah ekaanetes 1 
DE inccded cesdensssnbeseneetchenaes aekkeheasensee 5 
cc iccnehedaehedenteadesebaneenhveen kt eae 5 

10 

OE FE ee Pe TT eT ee 1 

Dt cceetbdnkebudacekshegg ue at an kend dein Ghd CORREO SSS 1 

os nas cen See ede ae ee me aee ewan 10 
Dt” stcn/sc cen cee heat aeegiahanvnssddensnesueess 14 
SD 44 cud nanuattasaeteneenias oe Gheaeine dane 20 

34 

et ae a eee ee Pe re eer 9 

Te er ee ee ee ee ee 7 

ED 6 cnccaneahedbvasesadterssabincskentekseedes 2 

195 








Prepared under the direction of CapTrain E. W. Brown (MC) USN, 
Medical Officer of the Yard. 
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characteristic experience at a large shipbuilding plant 
that does not utilize skull guards. 







Frequency of Head Injuries 


Two hundred and fourteen cases of head injury were 

treated at the Dispensary during the six-month 
period ending June 30, 1941. This represents a gross 
yearly incidence of 2.62% of the average industrial 
complement of 16,287 workers during this period. 

Nineteen cases have not been included in this study 
because the nature of the accident or the location of 
the injury bore no possible relation to safety helmets 
or skull guards. The remaining 195 cases represent a 
yearly incidence of 2.4% of the average industrial com- 
plement. In other words one in every 42 workers has 
a head injury every year. 














Time-Loss Due to Head Injuries 


On" 10 of the cases (5.1%) were serious enough to 

require pass-out. These 10 men lost 77 days, or 
an average of 7.7 days each. The longest period of dis- 
ability was 40 days. 

The 10 pass-outs necessitated by head injuries ac- 
counted for 1.63% of the 611 tabulatable injuries from 
all causes during the period of observation, and the 
time loss they occasioned was 1.02% of the 7904 work- 
ing days lost because of all non-¢atal accidents during 
the six-month period. 












Comparative Hazard of Head Injuries 


HE incidence of head injuries varied markedly 
among the various trades. 
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Riggers 
Sheet metal workers ... 893 10 2.2 







Electricians ........... 1,300 15 2.2 
ee 2,938 25 1.6 
re 946 7 1.4 
WE antevienieesban 1,208 7 1.0 
All industrial employees 16,287 195 2.4 












Painters have almost twice as many head injuries 
as any other trade in the yard. It is noteworthy, how- 
ever, that these injuries are not serious. Only one re- 
quired a pass-out and the patient returned to work 
after two days. 

Shipfitters, laborers and riggers form the next most 
hazardous group. Their numerical incidence of in- 
juries is one and a half times the Yard average. 











Type of Accidents Causing Head Injuries 


T= nature of the accident causing the head injury 
was reviewed in all the cases of this series. In 92 
cases (47.2%) “something fell”; in 84 cases (43.3%) 
the patient “bumped his head against something”; in 
seven cases (3.6%) the injury was caused by a fall; 
and in the remaining 12 cases (5.9%) the accident was 
ascribed to such miscellaneous causes as “hit self with 
shovel,” “hit by elevator gate,” “hit by coupling while 
disconnecting air hose,” “hit self with wrench that 
slipped,” “hit by swinging chain,” “hit by door blown 
by wind,” and “hit by pipe handled by fellow worker.” 

Head injuries caused by falling objects are poten- 
tially much more dangerous than those due to striking 
the head against overhanging structures; especially 
when material falls from a height. This difference was 
not demonstrated in our cases. In fact, it was only by 



















A te 








es 








Page 10 


good fortune that none of the skull injuries from fall- 
ing objects during these six months was critical or 
fatal, so that although falling objects caused more 
accidents than bumping into objects, (47.2% com- 
pared to 43.8% of the total), the latter caused a loss 
of 44 days compared to the loss of 19 days resulting 
from falling material. 


Prevention of Head Injuries 


T# possibility of prevention by safety helmets was 
considered in each case. In 181 cases (92.8%) the 
available data indicates that a safety helmet would 
have prevented the injury. The preventable cases in- 
clude nine of the 10 injuries that required pass-out. 

The use of safety helmets by all industrial employees 
during the six-month period would have saved 76 of 
the 77 working days lost because of head injuries. This 
time-loss represents a pay loss of $407.36 for the six- 
month period. 


Summary 


HERE were 214 cases of head injury among the 
16,287 workers at this Navy Yard in six months. 

2. One hundred and ninety-five injuries occurred 
within the head area ordinarily protected by safety 
helmets. This represents a yearly incidence of 2.4%, 
or one out of every 42 men. 

8. Ten cases required pass-out for a total of 77 days. 
These 10 cases were 1.63% of lost-time accidents from 
all causes, and the time-loss represented 1.02% of the 
working days lost because of all non-fatal accidents 
during this period. 

4. Head injuries are potentially much more serious 
than these figures indicate because of the constant 
possibility of fatality due to falling objects. 

5. A difference in hazard exists among the 24 occu- 
pations suffering head injury. Painters have almost 
twice as many as any other trade in the Yard. Ship- 
fitters, laborers and riggers form the next most 
hazardous group. 

6. Falling objects caused 47% of the injuries, and 
43% were due to “bumping the head against an 
object.” 

7. Safety helmets would have prevented 92.8% of the 
injuries and 76 of the 77 days of time loss required. 





The Sanitization of Tableware 


R. C. STRONG, 
The Mathieson Alkali Works, Inc. 


INCE it is possible for improperly washed tableware 

to transmit disease, as shown by Mallmann,’ the 
dishwashing operations in the industrial cafeteria or 
restaurant come within the purview of the industrial 
physician. Ordinarily, he will have no need to exercise 
direct supervision of the work, but he should be in a 
position to assure himself that it is being done in a 
satisfactory manner at all times. 


Bacteriological Cleanliness 


"TABLEWARE may be considered to be properly washed 

when it conforms with the following requirement of 
the Sanitary Code of the State of New York, which 
represents the highest accepted standard of tableware 
cleanliness: 

CHAPTER XIV, REGULATION 3—“All eating, drinking and 
cooking utensils shall be so cleansed and disinfected as to 
be free from bacilli of the coliform group and to have a 
total bacterial count of not more than 100 per utensil as 
determined by test in a laboratory approved for the pur- 
pose by the State Commissioner of Health.” 
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Tableware meeting this standard is said to be “sani- 
tized,” a word employed by Mallmann' to mean “free 
from disease bacteria and other organisms indicative 
of unsanitary conditions, but not necessarily sterile.” 

Obviously, a bacteriological examination provides 
the only positive proof that a given lot of tableware is 
actually sanitized, and, in some industrial organiza- 
tions it may be possible to carry out such examinations 
as a matter of routine. Where this is not the case, the 
practical procedure is to inspect both the tableware 
and the dishwashing process frequently, with occa- 
sional bacteriological examinations as a check. In some 
localities, the public-health authorities make such ex- 
aminations; elsewhere, they should be made by a pri- 
vate laboratory as often as the industrial physician 
considers it necessary. 


Inspecting the Tableware 


ILCREAS and O’Brien? have shown that, when an effi- 

cient detergent is used, practically complete re- 
moval of bacteria can be secured in the wash water, 
even with tableware purposely contaminated with as 
high as 1,500,000 micro-organisms per utensil. On 
the other hand, they state that disinfection of incom- 
pletely washed utensils by rinsing with chlorine water 
or by exposure to ultra-violet rays is not a reliable 
procedure. In addition, Tiedeman‘* records the ob- 
servation that visually clean surfaces of tableware are 
usually free from bacteria. 

Hence, a sine qua non for sanitization is perfect 
visual cleanliness; tableware carrying traces of soil 
must be assumed to carry too great a bacterial popu- 
lation. 

The dangerously unclean dish, however, is not the 
obviously unclean dish, because it is not likely to be 
used. In inspecting tableware for cleanliness, there- 
fore, special attention should be paid to thin, almost 
invisible films of food residues, which may shelter 
underlying bacteria. 

To detect such films on glasses, Tiedeman‘ took steps 
to have a special device designed. It consists of a small 
flash lamp and a lens so arranged that the magnified 
image of the glass can be observed in a strong light, 
thus rendering highly conspicuous any trace of soil on 
the surface. This device, which is known as the Grease- 
Film Viewer and is made by the Ruud Manufacturing 
Company, of Pittsburgh, may form a useful addition 
to the equipment of physicians connected with large 
industrial organizations. 

Less effectively, glassware can be inspected by hold- 
ing so that the rays of light from an electric lamp 
pass into the body of the glass and render surface 
markings visible. The glass should not be held between 
the light and the eye or where only reflected light is 
seen, but at an angle between these two positions, 
which is easily located by trial and error. Diffused 
daylight is unsatisfactory for making this test. 

For inspecting china and metal ware for traces of 
soil, Tiedeman suggests using the fingerprint-detection 
technique. In making this test, lampblack is dusted 
over the surface to be examined and then brushed off 
lightly with a camel’s-hair brush, which brings to light 
both fingerprints and other soiled spots. 

The visual inspection of tableware has, of course, 
only the negative value of revealing unsatisfactory 
conditions. More positive information can be secured, 
however, by inspecting the dishwashing process. 


Inspecting the Dishwashing Process 


[’ ALL tableware being turned out by the dishwashers 
is visually clean and inspection of the dishwashing 
process indicates that the work is being done properly, 





— > = - 


oat ._. tt aelCUek,lCUelCU CO 














VoL. 11, No. 1 


it may be assumed that the tableware is sanitized, al- 
though this assumption should be confirmed from time 
to time by bacteriological tests. 

MACHINE OPERATION—In order to sanitize table- 
ware, a properly-operated dishwashing machine should 
be employed. Hand-washed tableware is likely to show 
high bacterial counts,? because detergents stronger 
than soap and water at high temperature can not be 
used. 

To determine whether or not a dishwashing machine 
is being properly operated, the following points should 
be checked: 

1. The machine should be kept clean at all times. 

2. Wash water should be changed as soon as it is 
dirty. 

3. None of the sprays nor the drains should be 
clogged. 

4. The water pressure at the machine should not be 
less than that specified by the machine manufacturer. 

5. Tableware should be washed immediately after 
use. 
6. Dishes should be scraped before being placed in 
the machine. 

7. Trays should be so packed that all surfaces of the 
tableware being washed are exposed to the action of 
the sprays. 

8. The concentration of detergent should be main- 
tained automatically. 

9. Minimum times necessary for washing and rins- 
ing should be insured by automatic control. 

10. Optimum temperatures of wash and rinse waters 
should be maintained by thermostats. 

WATER TEMPERATURES—Tiedeman, who has made a 
careful study of commercial dish washing, says,° 
“Using a good detergent, satisfactory results can be 
obtained by washing utensils in clean water at not 
over 120° F and by rinsing them in clean water thermo- 
statically maintained at a temperature of 170° F or 
more.” 

These temperatures are considerably below those 
required in dishwashing in many state and municipal 
sanitary codes, and, therefore, higher temperatures 
may have to be employed for legal reasons. However, 
those given by Tiedeman are sufficiently high, provided 
a good detergent is used and the process is carried out 
properly. In many places, public-health inspectors will 
waive burdensome requirements if they are convinced 
that satisfactory results are being secured. 

In all cases, the machine should be equipped with 
thermometers so that water temperatures can be 
readily checked on inspection. 

THE DETERGENT—As has been pointed out, recent 
research shows that the best way to sanitize tableware 
is to remove all the soil and practically all the bacteria 
in the wash water. The rinse, then, strikes clean sur- 
faces and is depended upon only to remove the adher- 
ing detergent and to make chinaware hot enough to 
dry without toweling. To expect the rinse to exert any 
great cleansing and germicidal action under the prac- 
tical conditions of dishwashing is, as Tiedeman shows,° 
fallacious. 

To wash tableware in this way, however, a “good” 
detergent is essential. Tiedeman® defines a good dish- 
washing detergent as one that will (a) emulsify food 
fats; (b) flocculate other food solids; (c) wet glass, 
china, and metal surfaces readily; (d) function equally 
well in hard or soft water; and (e) rinse freely. Since 
a detergent that does not possess all of these properties 
will not remove all kinds of soil from tableware under 
all conditions, the industrial physician should satisfy 
himself that the product being used in the organization 
under his supervision meets these specifications. This 
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should be done more frequently when necessary to 
maintain the required concentration of detergent with- 
out waste. 

Another essential for this kind of dishwashing is to 
keep the wash water strong enough at all times to 
cleanse properly. With ordinary hand feeding of the 
detergent, it is very difficult to prevent the wash water 
from becoming too weak at intervals without feeding 
an excess of the detergent, which results in waste, 
rinsing difficulties, and the transformation of starches 
into stick substances that are hard to remove. Auto- 
matic feeding of the detergent is the solution to this 
problem; it not only permits the wash-water strength 
to be kept at the proper point continuously but aiso 
prevents waste... 

Several different types of automatic feeders, which 
can be attached to any dishwashing machine, are avail- 
able. One of these uses a detergent that is especially 
designed for automatic feeding and is supplied in the 
form of hard briquets that dissolve slowly and uni- 
formly. 

THE STRENGTH OF THE WASH WATER—It appears 
that no one in the public-health field has determined at 
what level the wash water pH should be maintained 
when the detergent is being fed automatically. Our 
experience indicates, however, that a pH of around 10.5 
is ample, provided this value is maintained constantly. 

The pH value can be easily determined by means of 
phenolphthalein test paper. If, on dipping a piece of 
this paper into a sample of the wash water, the color 
of the paper does not change or becomes only a light 
pink, the water is too weak; if the paper becomes a 
deep red, the strength is unnecessarily high. The 
proper pH is indicated by a deep pink color, which is 
easily recognized after a little experience. This simple 
test can be made readily by an inspector and by the 
machine operator, who should be instructed to make 
it several times a day and adjust the detergent-feeding 
rate whenever necessary. 

HANDLING WASHED TABLEWARE—Chinaware should 
never be dried with towels but made hot enough by 
the rinse water to dry itself. Metalware and glasses 
are usually toweled, because metal cools off too rapidly 
to dry itself and glasses are generally polished. Ob- 
viously, the condition of the towels used for these 
purposes is of interest to the industrial physician. An 
ample supply of clean towels should be available, and 
each one used should be discarded before it becomes 
badly soiled. 

After washing, tableware should be handled as little 
as possible. Dishes should be picked up by their edges, 
cups and silverware by their handles, and glasses by 
their bases. Store in closed cupboards until served. 
When glasses are not toweled, it is desirable to use 
wire rack in which they may be rinsed and stored bot- 
toms up without handling until used. 
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Protection of Workers 


—In Civilian Defense Industries— 


JAMES G. TOWNSEND, M. D., 
Chief, Division of Industrial Hygiene 
National Institute of Health 


i en health of the American worker has achieved a 
new public significance these past 12 months. Not 
only do industry, labor, government, medicine, and 
public health realize this, but citizens also, in every 
walk of life, are looking with growing interest and con- 
cern toward industrial health. 

The urgency of industrial production for our 
National Defense Program is indeed the highlight of 
today’s news. The struggle in which we and other 
nations find ourselves involved is, indisputably, an 
economic struggle. Our nation has been called upon 
to produce the most—the best—and the fastest. 

The answer we give to this challenge depends very 
heavily upon the health of industrial workers. An 
ample labor supply is not enough. Government and 
industry alike have recognized the need for trained 
workmen by the establishment of programs for voca- 
tional training. But again, trained workers are not 
enough. America needs healthy workers, physically 
and mentally capable of sustaining production at a 
high level. 

Sickness of all kinds—occupational accidents and 
diseases, non-industrial illness and injuries—has done 
more to slow up production, to retard our defense ef- 
fort than labor disturbances or bottle necks. In 1940, 
about 7,000,000 days were lost from work because of 
strikes; and in the same year, some 350,000,000 days 
were lost because of disability. Sickness is, truly, the 
most powerful and subtlest of saboteurs. 

To the public health worker, and especially to the 
industrial hygienist, this is an old story. For more 
than 20 years, the U. S. Public Health Service has 
charted the course of occupational disability. Year in 
and year out, our records tell essentially the same 
story. Sickness and accidents among our wage earn- 
ers in industry cost the nation 10 billions annually. 

The problems of industrial hygiene, then, are not 
new ones. Old problems, against which but slow prog- 
ress has been made, are intensified by our emergency 
needs. 

Another factor has stimulated fresh attention to in- 
dustrial health. During the past 25 years, great ad- 
vances have been made in scientific knowledge. Chem- 
ical, engineering, and clinical research have taught 
us how to find and to eliminate specific occupational 
hazards. Medical progress, in general, has taught us 
how to deal with non-industrial diseases and injuries 
more effectively than in the past. But we have not 
effectively applied the knowledge which would prevent 
large amounts of the industrial disability which an- 
nually sabotages defense production. 

True, continued research is needed and is being 
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carried forward; new substances and new conditions, 
born of rapid changes in manufacturing methods, are 
being investigated. Nevertheless, the modern in- 
dustrial hygiene program has for its objective the re- 
duction of disability and the promotion of health 
through more effective application of existing knowl- 
edge and existing services. 

For the purpose of our discussion it is important 
that you and I clearly understand that objective. May 
I repeat? It is to reduce disability and promote health 
among industrial workers through the more effective 
application of existing knowledge and services. 

Among industrial workers the major causes of dis- 
ability and ill health are not the illnesses and injuries 
incurred on the job. Occupational diseases and acci- 
dents account for approximately 10% of the total 
time lost from work as a result of disability. The 
great volume—the 90%—of industrial disability re- 
sults from the common diseases and accidents of which 
you and I, as well as the industrial worker, may be 
the victims. 


HE venereal diseases which we are here to discuss 

are among the causes of general illness that afflict 
the worker. But as important causes of disability, 
syphilis and gonorrhea do not appear in our records, I 
think we can readily understand this. The worker 
newly infected with these diseases is not “disabled” in 
the sense that his illness keeps him off the job. He may 
not recognize his condition; or, he may recognize it 
and go along without treatment. If he seeks medical 
aid he often goes to doctors who are not connected 
with the plant in which he is employed. Even if he 
is under treatment, he can remain so without losing 
much time from work. 

If we come to consider the end-results of venereal 
disease in terms of disability due to syphilitic heart 
disease, gonorrhea] arthritis, paresis, and other late 
manifestations, the available data leave us very much 
in the dark. Diseases of the heart, arthritis, rheu- 
matism, nervous and mental diseases are important 
causes of disability in industry. But who is to tell 
us what proportion of these all-too-common ailments 
are due to venereal infection? Experience indicates 
that the proportion of chronic diseases attributable to 
venereal infection in industry is about the same as that 
in the general population. 

The data on venereal infection in the industrial 
population are meager. No studies have been made 
of gonorrhea in industry so far as I know. And no 
systematic study of syphilitic infection in industry 
has been made. Reports of routine blood-testing for 
syphilis among industrial groups over the past five 
years run the gamut of infection rates—from less 
than 0.5% to 10% or more of the employees infected. 
Therefore, it is impossible to make out a case for an 
unusually high or low prevalence of syphilis among the 
industrial population. 

Again, experience has been much the same as that 
of serologic surveys in general population groups. 
Considerations of age, sex, economic and social status 
—yes, and even geographic region—must condition our 
determination of the prevalence of syphilitic infection 
among industrial groups. In fact, one might well 
say that the prevalence rate of syphilis is high among 
industrial workers in those communities and states 
where the rate is high in the general population. 
“Where venereal disease has been attacked vigor- 
ously,” Surgeon-General Parran said, “it has receded.” 

The most recent and dramatic proof of this state- 
ment lies in reports of the prevalence of syphilis 
among young men examined by Selective Service 
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Boards. The syphilis rate among the first million 
men examined varies from 5.8 per 1,000 for white 
men in a northern state to 170.1 per 1,000 in a south- 
ern state. In the northern state the control of venereal 
disease has been prosecuted vigorously; in the south- 
ern state, these services are poorly developed. 

What I am trying to demonstrate is that venereal 
disease is a public health problem, and not an industrial 
problem any more than it is a white collar problem 
or a business class problem. 

The control of venereal disease among industrial 
workers likewise is not the responsibility of industry, 
per se. It is, rather, a part of the total public health 
program which must be brought to bear upon the 
health of the worker—not as an employee of a par- 
ticular company, but as a citizen entitled to the serv- 
ices provided by his community. 

Recent efforts to stimulate industry to “do some- 
thing” about venereal disease among employees have 
produced small results, much confusion and some un- 
necessary hardship. It should be remembered that 
even in normal times, less than one-seventh of the in- 
dustrial workers in the United States have the full- 
time services of a physician employed by the company. 
In a very few instances, industrial companies with 
well-established medical services have initiated pro- 
grams for the detection and treatment of syphilitic 
infection among employees. On the other hand, the 
great majority of companies—with or without medical 
services—have done nothing. A few have initiated 
or cooperated in serologic surveys, and in many in- 
stances the blood-testing campaign has resulted in 
nothing more than the enunciation of a personnel 
policy for dealing with workmen found infected. 

To date, no such policy, satisfactory to all concerned, 
has been enunciated. And even where policy has been 
proposed, there has been nothing like uniform adop- 
tion by the companies who have sponsored serologic 
surveys. 

The objective of the serologic survey, or of the 
routine physical examination and blood-testing of em- 
ployees is to get more persons with early gonorrhea 
or syphilis under treatment. This should be clearly 
understood by employers and employees alike, as well 
as by interested citizens desiring to stimulate action 
for the protection of workers from venereal disease. 

Despite remarkable advances, during the past three 
years, in the detection of syphilitic infection and 
bringing infected persons under treatment, Selective 
Service examinations in 22 states, Hawaii, and the 
District of Columbia, revealed that only 25 or 30% 
of infected candidates were under treatment. The 
bulk of these registrants had syphilis of recent ori- 
gin. If this percentage could be increased to 75—if 
three-fourths of our cases of early syphilis were un- 
der treatment—syphilis could be eliminated as a pub- 
lic health problem in a few years. 

The demands of national defense are likely to affect 
the problem of venereal disease in industry. Younger, 
less experienced men, more girls and women, and more 
older workmen may be expected to line the benches of 
defense industry in increasing numbers. Moreover, con- 
siderable migration of workers to new employers, even 
to new communities, has already taken place, and is 
likely to increase enormously in the next few months. 
The recruitment of new workers and the rapid migra- 
tion in the industrial population are important reasons 
for all of us to hold fast to the good old public health 
principle—control of communicable disease is a re- 
sponsibility of the community health service. 

The establishment of blood-testing or even blood- 
testing and treatment programs in a few industrial 
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companies will not answer the purpose of protecting 
defense workers from venereal disease. Neverthe- 
less, the presence in any community of an increasing 
industrial population offers both an opportunity and a 
challenge to community leaders. 

The Federal-State cooperative programs for the con- 
trol of venereal disease and for the promotion of in- 
dustrial hygiene make available to every community 
in the nation services which can be directly applied to 
the protection of the industrial population. The in- 
dustrial hygiene and venereal disease divisions of 
state health departments are in a strategic position to 
bring the venereal disease control program into the 
defense industries if sympathetic state health officers 
support the program. 

At the present time, 34 state industrial hygiene 
units and mobile units of the Public Health Service 
are operating with increased personnel in defense 
areas. Their programs involve the determination and 
control of occupational hazards and the promotion of 
health and sanitation in defense industries. Their 
knowledge of defense production in the state and com- 
munity, their understanding of plant procedure and 
operations, and their close relationship with industry 
and labor make the industrial hygiene units the logical 
agents to open the way for venereal disease control 
activities by state and local health agencies among 
defense workers. 

In the past two months alone these units have sur- 
veyed more than 800 plants in defense areas. Much 
valuable time and effort can be saved by integrating 
state or community venereal disease services with the 
plant surveys. Moreover, as liaison between industrial 
medical services and the health department, the in- 
dustrial hygiene unit can be expected to stimulate 
attention to venereal diseases in companies having 
medical facilities. 

The detection and treatment of syphilis and gon- 
orrhea are not the entire story of protecting the 
gainfully employed adult from venereal disease. Pro- 
grams of education among both employers and em- 
ployees are needed, not only to make control measures 
effective but also to guard against future infection. 

The rapid concentration of new population in de- 
fense areas has, as we all know, created many serious 
problems of housing, sanitation and recreation. The 
worker in a strange community is fair game for the 
agents of unwholesome recreation. He has more money 
in his pocket than the soldier, and for this reason is 
an especially attractive prospect for the procurer and 
the prostitute. All of us know too well how this factor 
increases the peril of venereal infection. 

Much has been done to expand the facilities for 
wholesome recreation for the armed forces in com- 
munities adjacent to military camps. To what ex- 
tent these facilities are also available to the defense 
worker, I do not know. Clubs and play centers have 
been provided by some plants for their employees. 
Certainly no program such as the United Service Or- 
ganizations has been developed for workers. We all 
know that the provisions of the Army and Navy for 
recreation and other morale-building facilities in the 
camps are not enough. It is in community life that 
the soldier and the worker alike spend their leisure 
time—not in their work places. No efforts for the 
protection of industrial workers from venereal disease 
can be considered complete without planning for whole- 
some community recreation. 

The coordination of public health and industrial 
hygiene services for the detection and treatment of 
venereal disease among defense workers and the pro- 
motion of wholesome leisure-time activities together 
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challenge community leadership. Labor, industry, the 
medical’ profession, civic organizations and public 
health services all should be enlisted in the community 
attack on these subtle saboteurs of national defense 
effort. 


A New Sulfhydryl Solution 


—For the Treatment of Burns— 


RALPH R. MELLON, M.D., 
Director, Institute of Pathology, 
The Western Pennsylvania Hospital 
Pittsburgh, Pennsylvania 


ESPITE the fact that the important role of the 
D sulfhydryl, or -SH, radical in nutrition of the 
tissues has been known for many years,' and in spite 
of its wound healing potentialities, as demonstrated by 
Reimann, and Hammett,? therapeutic preparations con- 
taining -SH compounds have fallen short of wide- 
spread usage. For this state of affairs there are at 
least two important reasons: First, prohibitive cost; 
and second, the epithelial cell-proliferation induced 
was not sufficiently rugged, apparently, to withstand 
ordinary stress and strain. 

Accordingly, in collaboration with the Mellon Insti- 
tute of Industrial Research, we had as an objective the 
exploration of a new sulfhydryl-yielding solution,* 
more particularly for use in burns. 

So far as we know, -SH compounds have not hither- 
to been employed in such lesions. The incentive for 
such application arose from certain personal experi- 
ences of the author dealing with the benign effect of 
natural sulphur waters on severe sunburn. With the 
sulfhydry] solution, however, the effect was signifi- 
cantly enhanced in repeated tests over a course of 
several years. At this point we obtained further veri- 
fication under the more controlled conditions of the 
laboratory.’ Altogether, the results were sufficiently 
convincing that we recommended a thorough clinical 
trial in thermal burns. The clinical studies that will 
be summarized presently took origin from this sug- 
gestion. 


The Requisites of Efficient, Local Burn Treatments 


b Seacers should include the exclusion of air, either 
mechanically or chemically, or by both means. They 
should be analgesic, antiseptic, and non-toxic. A dry, 
sterile, flexible eschar should be capable of being 
formed. Obviously, the stimulation of tissue healing 
would be particularly advantageous. If, in addition, 
burn shock could be prevented, or its effects abated, as 
the result of the absorption of a locally applied chem- 
ical treatment, it perforce would rank as virtually an 
ideal procedure. In short, it would take on the stature 
of a true chemotherapeutic agent. 

The rationale of these requisites is somewhat as 
follows. Exclusion of air relieves pain and possibly 
contributes to the mitigation of shock. An antiseptic 
solution prevents bacterial development and thus pre- 
vents fever and toxemia. A dry, sterile eschar func- 
tions in the same direction, while its flexible character 
permits motion of parts, such as the fingers for ex- 
ample; for they frequently suffer contractures and 
deformity from the effects of a rigid eschar, such as 
tannic acid forms. Stimulation of healing prevents 
scarring or reduces it to a minimum, to say nothing 
of reducing the necessity for skin grafts. A non- 
specific, mild systemic reaction as the result of absorp- 





* Marketed by the E. C. Lientz Company, 1006 West 6th Street, Los 
Angeles, under the trade-name of Hydrosulphosol. 
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tion of the solution may conceivably contribute toward 
healing, by reawakening the power of epithelization, 
which is usually reduced following third-degree burns. 

Obviously, any single solution of chemical uniform- 
ity that combines most of the above requisites and 
satisfies to a maximum extent the individual requisite, 
should merit first consideration. Thus far no single 
chemical ingredient, nor any group of chemically re- 
lated ingredients, has met all, or even most of these 
qualifications in a thoroughly effective manner. At 
best, a combination of measures has been required and 
at worst, a “shot-gun” combination of many in- 
gredients, even for the local treatment alone; that is 
to say, a single ingredient, such as an analgesic, has 
been vaguely directed against a single requisite, such 
as pain abatement, and so on.* It now becomes per- 
tinent to examine the properties of the new sulfhydryl] 
solution with special reference to its coverage of the 
several requisites above discussed. 


Chemical and Physiological Properties 


T= following is an analysis of the product accord- 
ing to Salle,® of the University of California: 











TABLE I 

I i otc een es ee aeede Nenad eee 1.082 
ee ee SE GID a. ndic sd cicccncccosccoessccen 10.2 
Solids remaining after evaporation of 100 grams 

Golutionm tp Gemmbems WEARS occ ccccccccccccccccccccceses 10.56 

Constituent Per Cent. 

SGnioiemn Gromn Gubetems GIES 2 cccccccccccccccccecccscsccces 0.549 
Tetel cular (ledime Giration) .ccocccccccccecccccccccces 1.46 
ee ee OO nc nwtaeeedencensuasececetensecneee 0.30 
Se 2 CS OUD 55 na 6000 0ks6edeweee bbe seeeseeess 0.22 
te SHORE PONIES cc cccccccccccscecccccosccesccccess 1.256 
Sulfhydrly ion (methylene blue titration) ...............+. 0.287 


* The fact that the solution contains calcium as well as sulphur 
should not cause it to be mistaken for any of the “lime-sul- 
phur” solutions of which there are 40 or more in They are 
quite different in important respects from Hydrosulp 





Salle also states that the amount of -SH ion per 100 
cc. of the aqueous solution of Hydrosulphosol is 50 
times greater than in human blood. It hus not yet 
been established that the ion exists pre-formed in the 
solution, but is apparently freed on dilution or on ex- 
posure to air, by virtue of the acid reaction of its 
carbon dioxide content. Under these conditions the 
normally clear yellow solution undergoes a drop of pH 
from an initial level of 10 to about eight. Simultane- 
ously a precipitation of colloidal sulphur forms, par- 
ticularly when the solution is diluted with water. Also 
the odor of H.S is given off at this time. 

It is this colloidal precipitate which is the source 
of the flexible eschar which forms over a burned sur- 
face when the diluted solution is sprayed on it. Not 
only does the eschar afford a mechanical protection 
from the air, but the marked reducing properties asso- 
ciated with its formation clearly indicate a chemical 
union with oxygen. Thus it is clear that the solution’s 
instability is a fortunate circumstance; for it accom- 
plishes the double purpose of liberating -SH groups 
and of forming a highly desirable sort of eschar. On 
analysis a sample contained by weight, sulphur 8.3% 
and calcium 5.7%. 

Present indications suggest moreover, that absorp- 
tion of the solution occurs, in which event the oppor- 
tunity is presented for a neutralization in the tissues 
of any oxidizing substances that may be formed by a 
burn. The known development of rising electrical po- 
tentials following the application of heat to the skin 
suggests their formation. These considerations may 
help to explain the analgesic effect. Direct experi- 


* This situation is effectively highlighted by a recent report of the 
Council of the American Medical Association.* 
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ments in these connections are under way. Inciden- 
tally, it is known that certain sulfides, notably NaHS, 
may be absorbed through the intact skin. In a burn 
the opportunity would be greater, presumably.® 

Tissue cultures experiments by Salle® indicate that 
normal growth of chick-heart embryo fibroblasts oc- 
curs in the higher dilutions of the solution, that is 
1:80 and above. Unpublished experiments in our 
own laboratories have confirmed and extended his 
observations. That is to say, not only does normal 
growth occur, but in dilutions of 1:500 to 1:1000 an 
important function of chick-heart embryo fibroblasts 
undergoes marked stimulation. This function is the 
proteolytic one-whosedifferentiating,and_ therefore 
heali i i i inical 
expressions in this connection. Functioning thus in 
relatively high dilutions suggests that the effect is an 
enzymatic one. Indeed, the -SH linkages are well 
known to function as co-enzymes in certain respiratory 
systems, thus implementing cell nutrition. These cy- 
tologic and biochemical effects will be presented in 
full elsewhere. 

It is not unreasonable that such local nutritional ef- 
fects may be manifested on the burned tissues them- 
selves; and that this may serve to explain in part the 
absence of infection in clinical burns, a point to be 
amplified presently. Curiously enough, the in-vitro 
effect of the solution is to permit the growth of the 
anaerobic bacteria, Clostridium sporogenes and Clos- 
tridium perfringens—the anaerobic gas bacillus.5 This 
paradox is reminiscent of the action of the sulfona- 
mide compounds, in the sense that their in-vitro action 
is a feebly bacteriostatic one, in contrast to their thera- 
peutically decisive effect. The in-vitro bacteriostatic 
effects of the soultion have not as yet been adequately 
explored. 

To date there are no indications that the solution is 
toxic when applied locally. Moreover, on sufficient 
dilution (1:20) it is not irritating even when used to 
flush out the eye. When injected intravenously into 
rabbits in doses greater than 0.25 or 0.3 cc., it is likely 
to cause sudden death, the result presumably of the 
liberation of H,S, which is well known to be highly 
toxic. Human beings tolerate relatively large amounts 
(5 cc. or more, diluted in water) by mouth, even in 
repeated dosage. With this route of administration 
there is indication of absorption but no evidence of 
toxicity. 


Clinical Results and Method of Application 


F® the results about to be summarized, the author is 
indebted to Dr. A. E. Cruthirds, of Phoenix, Ari- 
zona, and to Dr. W. F. Pierce, of Los Angeles, Cali- 
fornia, who, together have treated and studied a total 
of 150 burn cases. About two-thirds of these were 
so severe as to require hospitalization. That is to 
say, they were of second-degree or a combination of 
second- and third-degree burns, involving appreciable 
skin areas. A preliminary study by Pierce’ has al- 
ready appeared and papers by both authors are now 
in press. 

Dr. Cruthirds’ cases involve lesions of the face and 
eyes, while the majority of Dr. Pierce’s cases have been 
general. Together, they include both chemical and 
thermal burns. The chemical ones include lye (40% 
solution), tri-chlor-ethylene, creosote, mineral acids, 
and lime. The thermal ones include steam, hot metal, 
hot fish oil, gasoline, etc. 

The solution as marketed, is in too concentrated 
form to be applied to severe burns (except sunburn 
and minor burns), unless the patient happens to be 
under anesthetic in connection with debridement pro- 
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cedures. The usual procedure is to dilute it half and 
half with water and spray the resulting colloidal solu- 
tion on the burned surface. In severe burns this 
should be done every 20 or 30 minutes until good 
eschar formation has been effected. In burns of the 
eye, a 3 to 5% solution is sufficiently strong and 
further clinical experience may indicate that dilution 
weaker than 50% may be desirable for initial treat- 
ment of more severe skin burns. 

On this consideration may hinge perhaps, the some- 
what different experience of the two observers with 
reference to the necessity for debridement. Thus, Dr. 
Cruthirds has done no debridement, not even opening 
large blisters in a steam burn that involved not only 
the face, but an appreciable part of the body. Never- 
theless, in a few days the blisters absorbed and healing 
was complete in eight days. In his experience pain 
is rather promptly allayed and no infection has re- 
sulted. 

Dr. Pierce, on the other hand, has followed the 
usual practise in regard to debridement and reports 
that a 50% dilution is quite irritating to a denuded 
surface for a variable period of time. However, this 
disappears as the eschar forms. When anesthesia is 
necessary, he employs the spray in concentrated form. 
It may eventuate that, if debridement is employed, the 
initial concentration should lie somewhere between 5 
and 50%; otherwise, a 50% solution is not particularly 
irritating. Further clinical observation on the point is 
desirable. 

The flexibility of the eschar is an important factor 
making for a minimum of scarring and a consequent 
lack of contractures. It contributes to freedom of 
motion of a part where that may be necessary, as in 
the case of severe burns to the fingers. The photo- 
graphs of Case I are illustrative of the degree of mo- 
tion permissible and the final results obtained. Case 
II shows a large second-degreé burn on the chest of a 
negro which resulted in perfect healing after the 
large eschar (about 15 inches square) had spontane- 
ously separated. The proneness of the skin of the 
negro to form scars and keloids following burns is well 
known. It is possible that the characteristic epithelial 
stimulation of -SH soultions may be responsible for 
the lack of scarring in this case. Incidentally, after 
the eschar has separated, the newly formed epithelium 
can be further stimulated, by an ointment which in- 
corporates a more concentrated form of the original 
aqueous solution. 


CHART I 
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Fig. 1. Fig. 2. 


CASE I: Figs. 1 and 2. A second-degree burn on 
back of hand and fingers showing eschar 
after 24 hours. Note degree of flexion 
possible with the eschar. 

Figs. 3 and 4. Same, showing complete 
healing after 34 days. 


[’ SEEMS remarkable that in the 150 cases studied no 
clinical evidence of infection has definitely been 
demonstrated. Three of Dr. Pierce’s cases were sus- 
picious in this respect, in that pyogenic cocci- 
hemolytic staphylococci and hemolytic streptococci— 
were cultured, either before or during Hydrosulphosol’s 
administration. But the slight rise of temperature 
quickly subsided and as will be explained presently, 
was probably not of microbial origin. In any case, no 
signs of clinical toxemia appeared and the patients 
went on to prompt recovery. Inasmuch as the bacteri- 
ologic observations to date have been sparse and in- 
complete, controlled ones are desirable. 

Perhaps the most noteworthy physiologic response 
to the sulphur solution is the sharp, but short-lived 
(24 hours), early rise of temperature noted by Dr. 
Pierce in most of his cases. The extensive burns, 
which were debrided showed a rise of 104° to 106°, 
while the non-debrided, milder ones reached a peak 
2° or 83° lower. The temperature fall in both instances 
was less precipitate than the rise. Even so, it was 
rather abrupt during the first 24 hours, declining more 
by lysis thereafter. This response seems to be unique 
in burn treatments being in marked contrast to the 
temperature curve when tannic acid and other treat- 
ments are employed. These relationships are shown 
in Chart I. 

The above chart shows a general pattern similarity 
between curves A and C, quantitative differences be- 
ing explained by the fact that the sulphur is presum- 
ably being absorbed over a period of time, as will be 
indicated below by output determinations in a specific 
case. Sulphur-in-oil injections were employed ori- 
ginally to produce a more controllable fever in neuro- 
syphilis than was possible when injecting living 
malarial parasites (Curve C). Since then, hyperther- 
mia is more reliably controlled by fever machines. The 
bearing of the phenomenon, particularly in counter- 
acting infection, in counteracting mild shock states, 
on in tissue healing, will be amplified in the discus- 
sion. 

This effect is but one of several indications that 
absorption takes place from burned areas that have 
been treated with Hydrosulphosol. More direct infor- 
mation bearing on the absorption of sulphur in some 
form has been furnished by Dr. Pierce in his clinical 
estimations of the total output in the urine. It was 
determined in terms of SO». In a very severe tetra- 
chlor-ethylene burn, the output was 9.3 grams in the 
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Fig. 4. Fig. 5. 


CASE II: Fig. 5. Second- and third-degree burn 
of a negro caused by spray of hot alu- 
minum. Note extensive size of eschar on 
chest, which started to separate in eight 
days; spontaneous separation complete 
in 18 days in one piece 15”x18”. Healing 
complete without scars in 40 days. 


first 24 hours; 7.92 grams during the second 24-hour 
period; and a week later, the patient excreted 2.29 
grams in a 24-hour period. In other cases with fairly 
extensive burns the average total excretion in the 
first 24 hours was 6.4 grams. The normal figure 
varies between 1.5 and 3 grams, depending largely on 
the protein intake. 

Further clinical and experimental studies on this 
point are in order, not only in respect of the considera- 
tions raised above, but also in regard to toxicity. 
While, as already stated, there is no evidence of clinical 
toxicity to date, the known toxicity of H,S in appro- 
priate concentrations may well be borne in mind. 

It is of much interest that the sulfhydry] solution is 
particularly applicable to special clinical situations 
where the conventional forms of treatment are either 
deficient or precluded. Thus, it was used to signal ad- 
vantage by Dr. Cruthirds in treating a very severe lye 
burn (40% solution) of the face, eyes, and mouth. No 
scarring resulted and one eye was saved, the other 
being virtually destroyed before treatment could be 
instituted. 

Tannic acid, salves, greases, etc., could scarcely be 
used to treat such lesions. On the other hand, corneal 
burns have proved particularly amenable to Hydrosul- 
phosol, which, owing to the characteristic stimulation 
of epithelial structures by -SH compounds might not 
be unexpected. According to Willems and Kuhn® 
burns of the eye represent the greatest hazard of in- 
dustrial burns, owing of course to loss of vision. Burns 
of the hand represent another special situation, where 
lack of the usual eschar flexibility in itself constitutes 
a hazard. (See photographs, Case I.) 


Burn Shock 


) Dijemerea for the efficacy of any measures for pre- 
venting or counteracting shock should be both ex- 
perimental and clinical. To date the clinical evidence 
that Hydrosulphosol has any effect on true burn shock 
is purely circumstantial, yet is sufficiently suggestive 
that intensive animal experimentation has been under 
way for some time. The results will be summarized 
presently. 

The studies have been suggested not only by the 
unique febrile response to the sulphur, but by 
responses of other severe cases, such as the lye burn 
treated by Dr. Cruthirds. The face was severely 
burned with a solution of 40% lye—the patient 
developing a subnormal temperature of 97° and a 20% 
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increase of the red cell concentration. Further symp- 
toms of shock did not develop, but of course there is 
no way of knowing whether they would have done so 
under other forms of treatment. 

The experimental results referred to, have a status 
at present that is definitely promising, although many 
more animals need to be employed before finally assess- 
ing the procedures being used. A technique has been 
developed whereby untreated animals die almost in- 
variably within 24 hours, the average being six to 18 
hours. These animals have all the signs of shock such 
as a marked subnormal temperature, hemo-concentra- 
tion of 120 to 140%, and failure of cut veins to bleed. 

Now, the fact that animals properly treated in a 
number of instances live several days to a week and 
show abatement of one or more of the objective 
phenomena of shock appears of significance. An oc- 
casional animal has shown a full reversal of the entire 
pathologic physiology constituting the shock state, 
which is even more significant. Nevertheless, in order 
to cancel out fluctuations that may be referable to the 
individuality of the animal, much more work is re- 
quired before conclusions can be drawn. 

In connection with this approach, attempts are be- 
ing made to find whether these responses are to be 
correlated with the acute febrile response seen 
clinically, or whether they are merely associated phe- 
nomena. Meanwhile, specific anti-shock treatment such 
as plasma injections should not be neglected. 

Moreover, adjuvant dietary treatment such as vita- 
min therapy and a sulphur-rich diet are also recom- 
mended. On clinical grounds, Aldrich’® and others 
believe that a sulphur-rich diet tends to overcome the 
well known depression of the body’s power to regen- 
erate epithelium in cases of severe burns. This is 
one more instance in which the chemical nature of the 
sulfhydryl treatment is certainly not inconsistent with 
biochemical processes associated with tissue healing. 


Discussion 


Asus from the clinical results themselves, what ap- 

peals to the writer as the most dramatic response 
to Hydrosulphosol treatment of burns is the prompt, 
but relatively short-lived temperature rise. This phe- 
nomenon, which has been carefully controlled by Dr. 
Pierce, appears to be unique. While its bearing in 
burns cannot now be finally assessed, by comparison 
with the general physiological significance of the 
phenomenon in other connections, it is permissible to 
view it as a benign rather than a toxic effect. 

The fact that sulphur administered intramuscularly 
is a fever-inducing agent, is reminiscent of many other 
substances that react non-specifically in this manner. 
Thus, intravenous injections of typhoid vaccines, and 
other non-bacterial proteins such as milk, may react 
similarly. A noteworthy stimulation of the leucoblas- 
tic cells of the bone marrow has been produced by sul- 
phur as well as by proteins. Moreover, in the past 
decade artificial fever therapy has been clearly shown 
to induce systemic and metabolic alterations closely 
associated with tissue resistance to certain infections. 

Our own 10-year experience with small doses of 
horse serum and their effect in changing tissue resist- 
ance, so that severe hemolytic streptococcal infections 
in man have been cured, is regarded as part and parcel 
of the same background as that which gives rise to 
the fever phenomenon.'? Moreover, the studies of 
Locke® in this laboratory suggest that these effects 
align themselves with those he has demonstrated as 
being anti-shocking in nature. 

Particularly significant in Locke’s studies is the ex- 
perimental bridge-over which he has demonstrated be- 
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tween anti-shock effects and natural resistance to 
pneumococcic infection. This consideration has a 
greater than average plausibility in the partial ex- 
planation that it offers for the freedom from infec- 
tion shown by all the burn cases so far treated with 
Hydrosulphosol. 

For it is paradoxical indeed, that a chemical agent 
that in-vitro is so mildly bacteriostatic in the few 
tests that so far have been made of it, should be as- 
sociated with such a conspicuous absence of infection 
in burn cases—notorious for their increased suscepti- 
bility to invasion by saprophytes and parasites alike. 

By way of sharpening further the contrast between 
in-vivo and in-vitro results, is the fact that the reduc- 
ing powers of Hydrosulphosol are so strong as to 
permit the growth of such anaerobes as gas bacilli in 
the open tube. In this respect it is the equivalent of 
thioglycollic acid and of cysteine-hydrochloride, the 
latter of course functioning as a growth stimulant by 
virtue of the reducing powers of its -SH group. 

When using this same cysteine compound in wound ~ 
treatments, Brunsting™' was puzzled by the same dis- 
parity as we have noted. That is to say, he found that 
this agent stimulated healing and inhibited bacterial 
growth in the wounds, while in-vitro it was well known 
to stimulate growth. The effect here seems to have 
been a local one entirely. On the other hand, we are no 
longer disturbed by such discrepancies, now that bio- 
chemistry is continuing to unravel a wholly similar 
situation with the sulfonamide compounds that has 
been present from the beginning of their therapeutic 
use. 

Incidentally, we are finding in this laboratory that 
sulfathiazole for example, stimulates the growth of 
certain host tissues which is indicated by an increase 
in their oxygen uptake. And so far as similar ex- 
periments have proceeded with Hydrosulphosol, tissue 
culture experiments have shown more stimulation of 
cell function and the differentiation that connotes 
healing, than they have cell-multiplication. In other 
words, the evidence at present is at least presumptive 
that the antiseptic effect of such agents may be imple- 
mented, at least in part, through the host’s tissues. 
All this is in line with the newer chemotherapeutic ap- 
proaches to wound healing and infection which tend 
to outmode with each passing day the mercurochromes, 
the chloramine solutions, and their many congeners. 


Summary and Conclusions 


NEW solution that is the first convenient and econo- 
mical source of the sulfhydryl ion has been suc- 
cessfully employed in the treatment of 150 cases of 


burns. About two-thirds of these were of a severity 
sufficient to make their hospitalization a necessity. 

The sulfhydryl compounds are liberated from the 
solution on dilution with water, or on contact with the 
tissues. Simultaneously, a colloidal form of sulphur is 
precipitated, which results in the formation of a dry, 
sterile, and flexible eschar. 

The nutritional value of glutathione, a normal com- 
ponent of most human tissues, particularly the skin, 
is dependent on the reduction of its oxidized or SS 
sulphur, to the sulfhydryl (-SH) form. The well 
known ability of this ion to stimulate tissue growth, 
particularly epithelial cells, affords a plausible explana- 
tion for the healing effects of Hydrosulphosol in burns. 
They may be reinforced by the systemic reaction asso- 
ciated with an early febrile effect. Scarring and con- 
tractures are minimal or absent. 

There has been no clinical evidence of infection in 
any of the cases studied, nor has there been any evi- 
dence of toxicity. The solution is sufficiently bland 
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that in diluted form it can be employed to advantage in 
burns of the eye. 

In the cases so far studied, this solution appears to 
fulfill the several requisites of a successful local treat- 
ment of burns more completely than any other single 
treatment with which we have been familiar. There 
is incomplete evidence that certain components of the 
solution tend to counteract shock. 
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Low Back-Pain 


—W ith Special Reference to Herniated 
Nucleus Pulposus— 


A. E. GoRDIN, M.D., F.A.C.S., 
Chief Surgeon, Mississippi Power and Light Company, 
Jackson, Mississippi 


pete PAINS are common and are caused by a 
numerous variety of lesions and conditions. In 
this limited paper, the remarks will concern herniated 
nucleus pulposus. This condition has been diagnosed 
only over the period of the last six years and its cor- 
rective treatment instituted. In this short time much 
has been written and much talked on this subject, and 
the symptoms have been frequently misunderstood. 
The subject, too, is becoming more important from 
the standpoint of industries and industrial litigation. 

To mention a few'of the many causes of low-back 
pain, there are various strains, torn ligaments, contu- 
sions, fractures, sacro-iliac conditions and simple 
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postural conditions, also, specific spinal diseases, other 
orthopedic abnormalities, arthritis, conditions due to 
primary focal infections, prostatitis, tumors, kidney 
lesions (such as, stone, pyelitis and ptosis), certain 
abscesses, and in the female we have, in addition to 
these, all of the various abnormalities and diseases 
attributed to the ovaries and uterus. 

The cause of ruptured intervertebral disc has not 
as yet been completely and definitely determined. 
However, it is the present attitude of the orthopedic 
surgeon and the neurosurgeon that most cases are due 
to trauma. The injury may occur at any time in early 
adult life or later. The rupture may occur during some 
strain or injury to the back, the injury at the time 
going unnoticed. Also the ruptured disc may not be of 
sufficient size or position to cause trouble until weeks 
or months later. A second or subsequent injury may 
cause the condition to be exaggerated or cause it to 
become manifest. In some cases the symptoms begin 
to appear years later, and still in another group of 
cases no history of trauma can be elicited. The age 
at which ruptured discs occur varies, but the majority 
of cases occur in the vigorous, young adult. It is not 
frequently seen in children nor in elderly persons. It 
is much less common in females. This would suggest 
that ruptured discs are traumatic. 

At the present time, the ordinary litigant has not 
familiarized himself with the symptoms of this condi- 
tion, but as time goes on it will be a frequent, feigned 
disease. 


f fron symptoms and signs caused by ruptured inter- 
vertebral disc are rather characteristic, but not 
pathognomonic. Until recently the diagnosis has been 
made by x-ray examination after injection of lipiodol 
into the spinal canal. At present, however, the history 
and signs are most important. Lipiodol injection has 
been gradually discarded owing principally to the fact 
that it is nonabsorbable, and remains in the spinal 
canal indefinitely. This is an important factor in cases 
where there is litigation. 

Following the discontinuance of the lipiodol the 
use of air was resorted to, but since air does not cast 
a dense shadow, it has tended to confuse the diagnosis 
and is also being discarded. It has been pointed ouf 
that increased total protein (above 40 mg. per 100 cc. 
of spinal fluid) is suggestive of ruptured disc. How- 
ever, many cases of herniated disc have no increase in 
protein. 

Although ruptured intervertebral disc may occur at 
any level by far the most common location is the 
fifth or fourth lumbar disc. In this location the first 
sacral and fifth lumbar nerves are compressed. For 
this reason the pain is in the low lumbar and sciatic 
regions. 

The clinical diagnosis of protruded disc as the cause 
of low-back pain is principally based on a history of 
trauma to the back with persistent or recurrent pain 
low in the back accompanied by sciatic pain, the latter 
being the most constant symptom. These symptoms 
may be associated with diminished or absent Achilles 
reflex. The pain is usually exaggerated by coughing, 
sneezing, straining, standing, or bending movements. 
Pain is rarely uniform along the course of the sciatic 
nerve. It may be greatest in the gluteal region, the 
posterior aspects of the thigh, back of the knee, the 
lateral aspects of the leg or near the ankle. Low-back 
pain may precede the sciatic pains by weeks or months 
or both may occur at the same time. 

Paresthesias are of great importance in localizing 
the lesion. When there is tingling, prickling, numb- 
ness and cold sensations below the knee in the lateral 
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aspect of the leg or in the foot one suspects the rup- 
tured disc to be in the fourth or fifth interspace. 
Weakness is not a prominent symptom except as owing 
to the accompanying disuse of the extremity from the 
pain. Limitation of motion and postural symptoms 
are not so constant and not so important as they may 
be seen in any case with low-back pain. 

Lasegue’s sign is suggestive but not pathognomonic. 
The thigh is raised to right angles with the trunk and 
the leg is extended on the thigh until pain becomes 
pronounced along the course of the sciatic nerve. At 
this time, by dorso-flexing the foot, if the pain is ex- 
aggerated it is a positive sign in herniated discs, but 
it is also seen in many other conditions. 

Frequently, pressure over the fourth and fifth 
lumbar spines laterally will produce sciatic pain. Naf- 
fiziger’s sign (sciatic pain on pressure over both 
jugular veins) may be seen in numerous intraspinal 
diseases. 

There is usually no involvement of the ankle jerk 
in herniation of the disc at the fourth lumbar space, 
and there is diminution or loss of this reflex at the 
lumbosacral disc. The foregoing signs and symptoms 
are common and reliable, though others may present 
themselves. 


T= most common history is a patient with a back 
injury (however slight) and who comes to you 
stating that he has been to many physicians and tried 
various remedies and appliances, but, in spite of all, 
the sciatic pain has persisted over a period of months. 
He will have other suggestive signs as related above. 
After an x-ray of the spine to rule out other abnormal- 
ities and after a complete examination, it seems one 
would be justified to operate or suggest an operation 
for herniation of the disc. It is true, at the present 
time, that too many cases of low-back pain and sciatic 
pain are operated where other conditions are the cause 
of the symptoms. On the other hand, our more con- 
servative surgeons are rather too conservative, many 
of them not being willing to operate until every con- 
servative means of treatment has failed; this latter 
would suggest that the diagnosis cannot be absolutely 
clear and positive in spite of all suggestive signs and 
symptoms. Some surgeons even wish to wait for from 
one year to two years after the probable diagnosis has 
been established before any operation is performed. 
This is expensive and is prohibitive to most wage 
earners, and, as ruptured intervertebral discs occur 
more often in this group of persons, it will seem 
logical that after a few weeks of observation or even 
immediately if other pathology can be ruled out and 
if symptoms have previously persisted for weeks, these 
patients should have the benefit of an exploratory 
operation. 

A few neurosurgeons feel that in some cases a fixa- 
tion of the spine should be done at the time of opera- 
tion for ruptured intervertebral disc; however, most 
feel that removal of the extruded part of the disc is 
sufficient. As fixation is to a certain extent a handicap 
and a partial permanent disability to the wage earner 
and as the operation for a ruptured disc is relatively 
simple and weakens the spine little if any, it would 
suggest that such a person should be given the benefit 
of the removal of the ruptured disc alone, even if a 
subsequent or more extensive operation had to be per- 
formed at a later date. The theory of the advocates of 
fixation seems to be that the spine is weakened by 
rupture and that fixation may prevent additional her- 
niation. 

As the clinical diagnosis is not always accurate in 
regard to the location of the ruptured disc, it seems 
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that the procedure used by Echols at Tulane University 
is a rational one. I have followed this method for a 
long time and will describe it in detail. 

Spinal anesthesia is used routinely. An incision is 
made extending from somewhat above the fourth 
spinus process downward over the fifth spinus process 
and over the upper part of the sacrum. The muscles 
and periosteum are stripped from the spinus processes 
unilaterally and from the lamina of the fourth and 
fifth vertebrae and from the upper part of the sacrum. 
The lower part of the fifth lamina is partially cut 
away and a small part of the sacral lamina is removed. 
The spinus processes are not removed and the articu- 
lar facets are not exposed. The ligamentum flavum 
is excised exposing the dural sac for a distance of one 
inch. The disc is palpated with the index finger. If 
no protrusion is felt, the dura is then retracted medi- 
ally and the disc examined. If a protruded disc tissue 
is present, it is removed and the wound closed; should 
no disc be observed in the fifth interspace, the re- 
mainder of the fifth lamina is excised and the lower 
portion of the fourth lamina also removed. This per- 
mits inspection of the fourth disc. Should ruptured 
disc be present in this region, it is removed and the 
wound closed. If a disc is not present in either region, 
the dura is opened and the cauda equina observed for 
lesions such as a neurofibroma. Should nothing path- 
ological present itself, the sensory fibers can be severed 
and the dura closed. Echols especially points out that 
if an intact but bulging disc is found it should not 
be incised as it may predispose to a later herniation 
of the disc. It is also well known that when only a 
bulging disc is found simple excision of the liga- 
mentum flavum may sufficiently decompress the nerve 
root completely to relieve the symptoms. 

The benefit from the operation for ruptured disc 
is immediate and usually complete, but it is the cases 
where no disc pathology is found which cause us the 
most concern. The operation is relatively simple to 
one accustomed to doing hemilaminectomy. Because 
of the large venous plexus anterior to the denal sac, 
bleeding is often troublesome to the operator. How- 
ever, it is entirely venous bleeding and can be con- 
trolled with temporary cotton tampons. 

The postoperative treatment is relatively unim- 
portant, but I feel that the patient should remain in 
bed for about 10 to 14 days, being encouraged to move 
and turn at frequent intervals. The complications 
from this operation are no greater than in other 
operations of equal magnitude, and there should be 
no paralysis and no deaths from it. 


T= legal-industrial aspects of this condition in our 
state, which is a non-compensation state, deserve 
some discussion. At the present time it would seem 
that if the herniated nucleus pulposus can be definitely 
traced to some specific accident where a person was 
injured while being employed, and if the low-back 
and sciatic pain develops within a reasonable time 
after such injury, then I believe it would be of acci- 
dental origin, and industry would be liable in so far 
as the liability involved in the specific accident. Most 
herniations occur after trivial injuries and it is most 
important that the protrusion of the disc be definitely 
traced to the accident in question, for any previous or 
later accident (however slight) might be the cause 
rather than the accident in question. These slight 
accidents often occur when a person is off duty. 
Before any settlement is made for a ruptured inter- 
vertebral disc, it should be proved as well as possible 
that a ruptured disc exists. As the operation is not 
dangerous, any employee or patient in whom a rup- 
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tured disc is suspected by a reputable, competent sur- 
geon, and who has tried other means of treatment, 
should gladly undergo the operation for the relief of 
the severe incapacitating, recurrent or constant pain. 
Where a patient refuses the operation in competent 
hands, he is usually not suffering the great and pro- 
longed pain which accompanies the ruptured disc. 

To be sure, ruptured discs are rather infrequent. 
Out of 150 cases of back injury in our routine cases 
which have come to us in the acute stage in my own 
practice, we have suspected ruptured discs in only 
six which we saw at a later date, and we have proved 
it in only two cases. How many of these cases will 
eventually develop ruptured discs and come back for 
observation I cannot say. Over a period of three years, 
however, only six cases referred to have returned 
with symptoms. We have had other cases of suspected 
discs which have been referred to us and which have 
come to us from other physicians. It may be possible 
that some of my cases will return to me or to some 
other physician at a later date. Much more will be 
heard of ruptured intervertebral discs in the future 
and of litigation because of this condition, as the lay- 
man is becoming familiar with the term as well as 
the symptoms and especially because the presence of a 
ruptured disc can only be definitely established at time 
of operation. You have seen that the symptoms are 
almost entirely subjective, but there are a few ob- 
jective signs which help establish the diagnosis. A 
patient without any of these objective signs can, 
therefore, be ruled out not only for disc but also for 
other spinal pathology. 

I would urge in the future that a diagnosis of rup- 
tured intervertebral disc be made and the patient told 
about it only after a careful painstaking study of the 
individual case and after all other conditions have 
been ruled out. If such has been done, operation in 
competent hands should be recommended. It is to be 
hoped that some safe substance can be found to be 
injected into the spinal canal which will make the 
diagnosis definite by x-ray examination. 


Bibliography: 


1, Camp, JOHN D., and AppiInGcTon, Ercetz A.: Intra- 
spinal Lesions Associated with Low Back Pain and Sciatic 
Pain, and their Localization by Lipiodol with the Suba- 
rachnoid Space. Radiology, 33:701, December, 1939. 

2. CHAMBERLAIN, W. Epwarp, and YounNG, BARTON R.: 
Air Myelography in the Diagnosis of Intraspinal Lesions 
Producing Low Back and Sciatic pain. Radiology, 33:695, 
December, 1939. 

8. SpuRLING, R. GLEN, and Braprorp, F. KEITH: 
Neurologic Aspects of Herniated Nucleus Pulposus. 
J. A. M. A., 113:2019, December 2, 1939. 

4. Murray, J. M.: Lower Back Pain. Canad, M. A. J., 
41:427, November, 1939. 

5. Kine, M. K., Sciatic Neuritis and Low Back Pain 
Caused by Rupture of the Intervertebral Discs. Virginia 
Med. Monthly, 66:656, November, 1939. 

6. SKINNER, Homer L., and ROUNTREE, JAMES T.: 
Herniation of the Intervertebral Disc and Associated 
Lesions—With Report of Cases. Virginia Med. Monthly, 
66:575, October, 1939. 

7. BoswortH, Davin M., and HARE, CLARENCE C.: 
Herniation of the Nucleus Pulposus and Hypertrophied 
Ligamenta Flava. New York State J. Med., 39:1739, 
September 15, 1939. 

8. CRAIG, WINCHELL McK.: Treatment of Intractable 
Sciatic Pain Due to Protruded Intervertebral Discs. Am. 
J. Surg., 45:499, September, 1939. 

9. SpuRLING, R. GLEN, and GRANTHAM, Everett G.: 
Neurologic Picture of Herniations of the Nucleus Pul- 
posus in the Lower Part of the Lumbar Region, Arch. 
Surg., 40:375, March, 1940. 


INDUSTRIAL MEDICINE 





January, 1942 


10. OPPENHEIMER, ALBERT: Discogenetic Disease. Am. 
J. Surg., 47:375, March, 1940. 

11. Ricn, CHartes B.: “Spinal Appendicitis.” Canad, 
M. A. J., 43:260, September, 1940. 

12. Ecnots, D. H.: Personal communication. 





Foundation Meeting 


—Abstracts of Papers Presented at the Sixth 

Annual Meeting of the Industrial Hygiene Founda- 

tion of America, Inc., Pittsburgh, November 12-13, 
1941— 

UILT around the theme “Defend the Defense Work- 
B er,” the Sixth Annual Meeting of the members of 
the INDUSTRIAL HYGIENE FOUNDATION OF AMERICA, 
INC., presented vital material of particular value in 
the present emergency. Abstracts of the presenta- 
tions are herewith given, but for full details, including 
discussions, reference should be made to the proceed- 
ings of the meeting as published by the Foundation. 


Emergency Protection 


R. E. A. TAMM, Assistant Director, Federal Bureau of 
Investigation, discussed the subject “Protection of 
Men and Machines in the National Emergency.” 

At the request of the War and Navy Departments, the 
FBI is engaged in surveying many large industrial plants 
manufacturing essential defense products. Through this 
program, it is hoped, not only to make it difficult for the 
saboteur to gain entrance into plants to carry on destruc- 
tive work, but also to safeguard against accidents which 
might cause shutdowns or personal injuries to employees. 
The sole interest is in safeguarding American industry; 
we are not concerned with legitimate labor activities. 
Under no circumstance does the FBI interfere with the 
employer-employee relationships. 

Of the more than 2500 important industrial plants which 
are on the priorities list to be surveyed by the FBI, 2,022 
surveys have already been completed. Such surveys in- 
clude detailed inspections, by trained special agents, of 
the entire plant properties, and comprehensive sugges- 
tions are made to plant management. These suggestions 
include how a particular plant can be better protected 
against malicious efforts of the spy or saboteur, as well 
as from the more common industrial accidents. 

Difficulties usually encountered are the matter of select- 
ing an investigating personnel, the identification of em- 
ployees, guard protection, exterior. and interior illumina- 
tion, fire-fighting equipment, handling of visitors, fencing 
of property and screening of windows, and protection of 
confidential blueprints and records. Many experiences have 
shown the ease with which saboteurs can operate, been 
demonstrated by sending special agents to various por- 
tions of plants; however, a great many of these conditions 
have now been greatly improved or entirely eradicated. 

The personnel of the FBI has been tripled to cope with 
this work, there now being over 2500 special agents, com- 
pared to slightly more than 800 when the European war 
started in 1939. Likewise, the clerical force has grown 
from 1400 to more than 4400 during the same period. 

During the fiscal year ending June 30, 1941, a total of 
68,368 problems pertaining to national defense were re- 
ceived in the 55 FBI field offices; 16,885 such problems 
were presented in 1940 and 1,651 in 1939. 

Although there have been 412 convictions in the national 
defense cases in the fiscal year 1941, the success of 
counter-espionage cannot be accurately measured by the 
number of arrests and convictions as in cases of kidnap- 
ing and bank robberies. Combating espionage is like fight- 
ing fire with fire—spies must be spied upon, their every 
movement being observed closely and their contacts deter- 
mined. Ways of communication must be uncovered and 
sources of information must be ascertained. It is espe- 
cially important to emphasize that premature arrests of 
spies and saboteurs would prove harmful, and could 
easily wipe out months of hard work and painstaking 
efforts on the part of the special agents. 
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Any plan of civilian defense must include everyone, 
because modern conflict is not limited to battles between 
armies; innocent civilians and workers in factory towns 
far inland and away from battle lines may often suffer 
more than do uniformed soldiers. 

Long the symbol of tolerance and freedom, democracy 
is today threatened by the doctrines of dictatorship. How- 
ever, law enforcement in America is working as never 
before. The FBI has a long record—it is believed that 
there is not darkness enough in all the world to put out 
the light of the American candle. 


Sick Absences 


R. W. M. GAFAFER, Chief, Statistical Unit, U. S. Public 
Health Service, presented the subject “First Results 
of Foundation’s Audit of Sick Absences in Industry.” 

The present report is what may be called a progress 
report, presenting some of the material experienced in 
the six-month period, January-June, 1941. In cooperation 
with the Industrial Hygiene Foundation, the AMERICAN 
ASSOCIATION OF INDUSTRIAL PHYSICIANS AND SURGEONS, 
and the U. S. Public Health Service, periodic reporting 
by 13 companies has made possible the accumulation of 
data on sickness and non-industrial injuries, disabling for 
eight consecutive calendar days or longer. Of the 13 par- 
ticipating companies, eight reported throughout the six 
months, while five reported from two to five months. 
Almost all of the diagnoses were made by the family 
physician, and approximately 95% of the absences ter- 
minated by return to work. 

In making comparisons, the male frequency rate (num- 
ber of cases per 1000) is about 80% of the U. 8S. Public 
Health Service rates, the difference reflecting principally 
the respiratory group diseases. Several of the companies 
showed respiratory rates above the USPHS rates. 

In reference to days lost, company rates varied from 
1.69 to 3.9 days per male per year, the latter rate being 
aproximately the median rate of 3.33 days experienced by 
companies reporting to the Public Health Service during 
1935-1937. 

It is possible by making study of individual companies 
to show what corrective steps should be taken—for in- 
stance, an analysis showed that two-thirds of one com- 
pany’s large total rate was caused by respiratory diseases. 

The question naturally arises as to how much time is 
lost by not taking into account the shorter absences (this 
report dealing only with eight day or longer absences). 
Analysis of data supplied by the five-year record of one- 
day absences or longer occurring to the employees of a 
public utility company supplied the answer. On the basis 
of this company’s experience, about half of all absences 
are shorter than seven days. 

Industry has now become well aware of the fact that 
sick absenteeism is one of the most serious bottle-necks 
in the defense program. The present report gives an 
indication of the magnitude of the problem in a sample 
of member companies in the Industrial Hygiene Founda- 
tion. Sufficient evidence has now accumulated which points 
to an expected substantial increase in the frequency of 
sick absences, what with large numbers of new employees, 
night-work, and overtime with its attendant fatigue. 


Absenteeism Costs 


R. ANDREW FLETCHER, Vice-President of the St. Joseph 
Lead Company, spoke on “What the Results of the 
Absenteeism Audit Mean in Dollars and Cents.” 

In considering the problem of absenteeism, many em- 
ployers and employees have had the same reactions as 
the speaker has had—namely: (1) what do the available 
and somewhat complicated published absenteeism figures 
actually mean? (2) what is actually the cost of absentee- 
ism—if a workman is not paid for the time he is sick, 
why should his employer be concerned? and (3) is it 
really worth while to incur the trouble and expense of 
collecting absenteeism data—and after they have been 
obtained, what good are they to anyone from a money 
or any other point of view? 

Although data collected by the U. S. Public Health 
Service and the Industrial Hygiene Foundation are help- 
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ful, it is believed that figures should be gathered on the 
absences of one day or more and not confined to eight- 
day and over absences. Furthermore, this company ex- 
presses absenteeism by the percentage of shifts lost, since 
this basis is more vividly indicative to the operating men 
of the time lost and, therefore, the percentage of lost 
production and profits. It should also be remarked that 
the company keeps data both on a one-day and an eight- 
day basis as to absenteeism cases. 

As to the cost of the dollars-and-cents angle of ab- 
senteeism, there are a number of fundamentals to keep 
in mind. Approximately 6% of all absenteeism is the 
result of accidents while at work, in this company’s 
experience. We also have to take into account, however, 
that there are indirect costs in addition to the direct costs. 
For instance, the company in 1940 had a direct cost of 
$0.97 per $100 payroll for accidents, but the indirect 
costs, being approximately three times as much as the 
direct, would add $3.00 per $100 payroll, making a total 
of approximately $4.00 per $100 payroll. With a payroll 
of five million dollars, the total accident cost amounts to 
$200,000 per year. 

The records of the company show that it may reason- 
ably be assumed that the shift loss through absenteeism 
is approximately 2%. It may thus be also reasonably 
assumed that 2% extra men are being carried—that with 
a force of 5000 men, there are approximately 100 extra 
men whose annual earnings would approximate $180,000 
—this being the so-called “direct” cost. Figuring now 
the indirect cost, which is three times that, or $540,000, 
this would make a total of $720,000. However, it must 
be appreciated that no matter what precautions are taken, 
there will be some sickness and miscellaneous absenteeism, 
possibly 50%. Thus the amount that can reasonably be 
expected will be saved is $360,000 or about $70.00 per 
employee in a force of 5000. If, therefore, you wish to 
approximate the absenteeism loss in the United States, 
or in your own plant, multiply the number of workers 
by $70.00 per year. 

With reference to defense activities, a rough approxi- 
mation of the production loss could be determined on the 
following basis: Each worker in the United States loses 
about eight days per year; if we save 50%, or four days, 
we save 32 hours per worker, and with about 7,000,000 
persons occupied in defense industries, we would save 
about 200,000,000 hours of labor. This is sufficient to 
build 100 destroyers, or about 300 standard cargo ships. 

Excellent experiences with reference to the improve- 
ment of community health being desirable to industry 
were recounted, and also valuable suggestions as to meth- 
ods for obtaining data and lessening absenteeism. 

It was concluded that just as industry had satisfac- 
torily handled problems of production, sales and financing, 
when information and facts are available, there is no 
reason why industry cannot readily lessen absenteeism 
and, therefore, reduce the great wastage to employees 
from loss of wages, the great losses to industry from loss 
of earnings, and the great losses to the country from loss 
of production. When these things can be done properly, 
industry will have once more accomplished its share in 
forwarding the ideals and purposes of democracy. 


Medical Developments and Trends 


ry A. J. LANZA, Chairman of the Foundation’s Medical 
Committee, gave the annual report of the committee, 
entitled “What’s New in Industrial Health—Medical De- 
velopments and Trends.” 

The past year is memorable for the progress that has 
been made in industrial hygiene and in the care of the 
health of the industrial worker. In the defense setup 
there is the Office of Defense Health and Welfare 
Services and the Office of Scientific Research and Develop- 
ment, both directly stemming from the Office for Emer- 
gency Management. 

In the former, a subcommittee, entitled the Industrial 
Health Committee, works in close cooperation with the 
U. S. Public Health Service, the National Research Coun- 
cil, and the Army and Navy Departments. Under the 
Office of Scientific Research and Development, largely 
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centered in the National Research Council, there is also 
an Industrial Health Committee whose personnel is iden- 
tical with that of the other subcommittee on industrial 
health. This arrangement provides for adequate atten- 
tion being given to both the administration and research 
phases of industrial health in all types of defense indus- 
tries. In addition, there is a Section on Industrial Hy- 
giene in the Bureau of Preventive Medicine of the Med- 
ical Department of the Navy and also in the Medical 
Department of the Army. 

On the governmental side also, the past year has seen 
an increase in State Bureaus of Industrial Hygiene so 
that at present there are 34 such bureaus, plus those in 
the territories of Hawaii and the Philippine Islands. 
These bureaus, in cooperation with the Division of Indus- 
trial Hygiene of the National Institute of Health, present 
a coordinated and integrated control such as has never 
before been contemplated in this country. In addition, 
several correlated activities are represented by sub- 
committees in the defense, health and welfare services, 
namely nursing, nutrition, and morale. 

The Division of Industrial Hygiene of the U. S. Public 
Health Service has appointed an industrial consulting 
nurse. In cooperation with the National Organization for 
Public Health Nursing, which has also appointed an 
industrial nursing consultant, a staff education program 
is being developed which is expected to be available in 
January next. This program is planned for the use of 
visiting nurse associations which are in a position to 
include service to industry among their activities. Nine 
states have appointed industrial nursing consultants in 
their Bureaus of Industrial Hygiene. 

The Committee on Nutrition in Industry of the Board 
on Food and Nutrition of the National Research Council 
was created last spring as an advisory body to the gov- 
ernment on matters pertaining to the nutritional status 
of employees in defense industries. To date the Com- 
mittee has concentrated mainly on the collection and the 
evaluation of pertinent material; attempts to stimulate 
a nation-wide interest in the problem; and the furnishing 
to manufacturers and other interested parties, upon re- 
quest, what advice it is in a position to give concerning 
the feeding of industrial workers. 

As the problem of the nutritional requirements of in- 
dustrial workers has not been adequately explored, the 
Committee, as a part of its implied duty of collecting 
the factual data upon which any recommended remedial 
procedures must be based, has undertaken to institute 
controlled nutritional studies in several large industrial 
plants, located in various sections of the country. 

The Subcommittee on Personal Relations in Industry 
is especially interested in industrial morale. This Com- 
mittee is setting up a program aimed at both the educa- 
tional and practical aspects of the subject. To aid in 
correlating the scattered material, an annotated bibli- 
ography is being prepared. This will make available to 
industrialists, personnel managers, and industrial physi- 
cians a wealth of material which should be helpful for 
guidance when emotional problems arise. 

Organized medicine is represented by the Council on 
Industrial Health of the American Medical Association 
and by the Committees on Industrial Health of the State 
and County Medical Associations. Industry is represented 
by definite programs conducted by the National Associa- 
tion of Manufacturers and U. S. Chamber of Commerce. 

The Division of Industrial Hygiene of the U. S. Public 
Health Service, through its Section on Laboratory Inves- 
tigations, is conducting researches into a large number 
of situations and processes relating to industrial health 
and exposure to occupational hazards in the defense indus- 
tries. It may be said that research is keeping pace with 
administration in the general field of industrial health. 

It is exceedingly encouraging to note that education in 
industrial hygiene goes on in the technical engineering 
and medical sides, and is being stimulated and developed. 
Courses in industrial hygiene for both doctors and en- 
gineers are being established under university auspices, 
and it is expected that these will be functioning suffi- 
ciently to meet future demands. 


INDUSTRIAL MEDICINE 





January, 1942 


Aluminum Powder as Silicosis Preventive 


F>* J. L. BLAISDELL reported on “Aluminum Powder as 
a Possible Preventive in Silicosis—Present Status 
of Experimental Work.” 

The present work follows the investigations of Denny, 
Robson and Irwin. 

In 1932 the Banting Institute collaborated with the 
McIntyre mine with reference to various experiments. 
There was experimental work done on the solubility 
theory, and in seeking to reduce the solubility of silica 
in the body, it was found that aluminum would do this, 
the reduction being from approximately 200 parts per 
million to 5 to 7 parts per million. 

Reference was made in this report to the use of alumi- 
num hydroxide treatment of pathological specimens which 
were stained with aurine, which had been the subject of 
the previous report. Slides of pathological material were 
exhibited. 

Experimental work in animals has demonstrated that 
1% aluminum dust will prevent lesions of silicosis. It 
has also been demonstrated that an infiltration of the 
alveolar walls is a precursor of fibrotic damages. 

Human observations over long exposure periods have 
shown that aluminum is not injurious. 

McCann’s tests, which have been modified especially for 
use in this work, were adapted to the present series of 
observations. These tests have particular relationship to 
the establishment of disability in silicotics, and it takes 
all day to test one man by three operators. 

Reference also was made to a paper given at the Con- 
gress of Industrial Health of the American Medical Asso- 
ciation in January, 1941. 

Illustrations by means of lantern slides showed that a 
small mill was used to powder the metallic aluminum, 
this mill being connected with a 12-liter bottle. The sub- 
ject breathes from the hole at the top of the bottle, a 
valve preventing rebreathing. There is no forced draft. 
The particles are very fine, being mostly under five 
microns. They have an appearance black like soot. 

So far, about 26 cases of silicotics have been treated 
in this manner without discomfort. It is expected that 
approximately 5 grams of aluminum powder will be re- 
tained, as this is the amount desired to be retained. The 
observations have been made on highly selected subjects. 

In conclusion, this preliminary report on 14 subjects 
showed that 10 derived some benefits. It must be kept in 
mind that the original investigators meant aluminum to 
be used only for the prevention of disease. It is believed, 
however, that there is some justification for its use in 
treatment, but a large group must be studied, and con- 
trols as well. It should be borne in mind that this pro- 
cedure will not restore pathological tissue to normal. The 
chief use is prevention and not cure. Finally, we must 
adopt a very conservative attitude in interpreting the 
results. 


Tuberculosis in Industry 


R. L. U. GARDNER, Director of the Saranac Laboratory, 

spoke on “Tuberculosis in Industry,” briefly sum- 
marizing the information given on the program of the 
Symposium on Tuberculosis in Industry, at Saranac 
Laboratory, in June, 1941. 

There is a growing tendency to account for a freshly 
discovered case of tuberculosis as a product of indus- 
trial environment. Our _ dust-conscious minds seem 
instinctively to think first of factors that may depress 
resistance to infection rather than of a source of con- 
tact with the tubercle bacillus. At the Saranac Labo- 
ratory Symposium this year on Tuberculosis in Indus- 
try, in June, nearly 30 experienced observers reported 
the incidence of tuberculosis in different industrial 
environments and discussed the effects of factors that 
have been alleged to favor its development. (A full report 
of the proceedings will be published about the first of 
the year by the National Tuberculosis Association. Here, 
one can only point out a few of the general conclusions.) * 





* See “Tuberculosis in Industry,” INDUSTRIAL MEDICINE, October, 1941, 
pp. 438-441, for abstract of these proceedings. 
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There has been an even greater decrease in the tuber- 
culosis mortality in industrial groups than in the popu- 
lation at large. A low standard of living rather than 
specific environmental factors is responsible for most 
of the tuberculosis among wage earners. Of the respira- 
tory irritants, including fumes and gases as well as 
dusts, only free silica has a specific influence upon sus- 
ceptibility to tuberculosis. 

In exceptional individuals causal relationships between 
exposure to irritants and tuberculosis may be admitted, 
but the effect of such substances is not such that it in- 
fluences the incidence of tuberculosis in occupational 
groups. The optimum environment desirable for the cure 
of tuberculosis is not essential in its prevention. The 
influence of nutrition, fatigue, extremes of temperature 
and humidity and specific intoxication like lead were 
discussed and it was agreed that only the first has had 
an appreciable effect. 

In contrast to the old hand cigar industry, which still 
accounts for about 75% of the workmen in this trade, 
a modern tobacco factory with adequate hygienic sur- 
roundings produces practically no tuberculosis. The fre- 
quency of this infection in non-siliceous dusty trades was 
not abnormal, but high rates still obtained in foundries, 
granite cutting and hard rock mining involving exposure 
to quartz dust. But even under the latter condition, the 
possibilities of control are indicated by the low rates 
prevailing where medical programs have been in opera- 
tion over a sufficient period. 


Executive Health 


r* R. R. JONES, Medical Officer, Bell Telephone Com- 
pany, of Pennsylvania, reported on “A Plan for 
Protecting Health of Top Executives.” 

Our problem in a service organization is not how to 
get manpower, but on the contrary, to know how well 
our manpower will hold up—how well it is going to work. 
We are attempting to evaluate the physical potentialities 
of all our top supervisory employees with all known and 
tested means that can be brought to the hands of the 
physician in industry, and by a _ well-coordinated en- 
deavor, attempting to give to those at the top of industry, 
a cold, positive appraisal of themselves. At the request 
of Dr. A. J. Lanza, Chairman of the Foundation’s Med- 
ical Committee, I am announcing to you the initiation of 
this endeavor in the following outline: 

SCOPE OF EXAMINATION: The scope of this examination 
should cover all known tests of value used by the physician 
in his effort to know how well his patient is living. To 
use the word, health in this work seemed inadequate, 
because good health is accepted by most of us to mean 
just a passive freedom from disease. We, therefore, set 
up an examination that could be made as a record so that 
when completed we would be able to report to the indi- 
vidual on each phase of the examination, in a positive 
manner, rather than express a negative opinion such as a 
statement that the subject is in “good health.” Then, too, 
if serious impairments are found, it will allow the bring- 
ing into the case for the examinee, his own physician, so 
as to make acceptable to him the constructive evaluation 
of the examination. 

This examination as directed for the upper supervisory 
group of the company consists of the following steps 
and points to be covered: 

First Stage: 1. Urinalysis, complete with microscopical 
study of centrifuged sediment. 

2. Complete count of the peripheral blood with the 
differential count of the white blood cells, and hemoglobin 
in percentage (Dare Hemoglobinometer used). 

3. Wassermann—Kahn blood test. 

4. Blood chemistry to compute nitrogen in the form 
of non-protein nitrogen; creatin; sugar; and chlorides in 
form of sodium chloride. 

5. Teleoroentgenogram of chest with measurements of 
heart to age and size, using the Ungerleider and Clark 
standards. 

6. Electrocardiographic tracing. 

Second Stage: (Generally one week later.) Physical 
examination with record of family history, past personal 
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history, present personal history (habits); this physical 
examination is made by the physician with the guidance 
of the laboratory reports. It is also stipulated that if any 
points in the examination at this stage develop, the exam- 
ining physician must provide for the further indicated 
studies, and have them completed before going into the 
next succeeding step. This is done carefully and is added 
to the record in detail on form provided. 

Third Stage: The examining physician, then being in 
possession of all the accumulated data, is required to 
write a summary as he sees the case, and then present 
it to another associate of the staff for review and consul- 
tation. Following this, an expression of conclusion is 
agreed upon, and so written into the report. The exam- 
inee is now called back for a report of his record. 

This final report is interesting. It is not being given 
at all in the negative fashion of assurance to the patient 
by his friend and advisor—his doctor. It is being given 
in the positive manner as that which his examination has 
developed in comparison with the accepted averages. No 
detail of the examination is omitted. Explanation is of- 
fered as to methods used in the laboratory for these 
various examinations. Every effort is made to gain the 
interest of the man, not alone in the result, but in the 
method, always being careful to give a fair construction 
to the variables one must expect to find. 

The final expression is never made in any semblance 
of a superlative—never an excellent, but rather a rating 
stated as “a reasonable state of health.” By way of 
explaining that expression, we endeavor to confer no 
guarantee or immunity to disease. 

In reporting positive findings which, in our judgment, 
we believe to have a definite implication we are careful 
only to advise that he see his personal physician for his 
evaluation and remedial treatment. We feel that we 
should not enter into remedial medicine, but should con- 
duct our work on a research basis. Such is the scope of 
the examination. 

This study has been made on only approximately 100 
executives, divided among many departments. To over- 
come any embarrassment when the case warranted, we 
determined to bring into the examination the personal 
physician of the man under examination for a personal 
report of the conditions found, and discussion of the 
proper evaluation to be placed on the findings. Then when 
finally agreeing on the evaluation, with the employee's 
consent, taking the recommendation previously agreed 
upon, to his superior, with the definite recommendation 
of what to do for the man, in the interest of the man alone. 

There is still another phase where, from a company 
standpoint alone, it has been helpful. It so happened 
among such a small group of top men we were able to 
demonstrate to their individual satisfaction several either 
bad hearts, or potentially bad, but not one to a degree 
where it was thought wise to insist that the individual’s 
case be reviewed by his superior. But with the superior 
of this group in conference, this general-over-all picture 
was made clear, and a recommendation of the Medical 
Adviser for additional personnel to share the general load 
was readily agreed to. This was one of the first groups 
reached and the chief of this department has committed 
himself to the speaker as not only being satisfied that it 
was a wise move, but he also relates an increase in what 
might be termed “production,” to justify the expenditure 
required. 

Finally this question is asked—what does it mean to 
the individual to know not only that he is in a reasonable 
state of health, or how he rates in various tests? My only 
answer at this time is how the reports have been received. 
First of all, the top man takes the examination, is satis- 
fied with the scope, and routine and manner of reporting. 
He voluntarily expressed his appreciation then to depart- 
ment heads and their staffs. Up to this time, only 
approximately 100 examinations have been completed. 
Not in one case (they have not all been happy reports) 
has there been found a disinterested individual. I have 
heard only commendation for the company in instituting 
the procedure, and my associates and I have been embar- 
rassed by the compliments. : 
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Industrial Health Meetings 


LTHOUGH industrial health meetings are compara- 
tively new, they are already becoming more or 
less grooved in a preference for discussions of the 
problems of the adjustment of the working environ- 
ment to the employee, and the employee to the working 
environment. These problems involve the procedures 
of preventive medicine in industry as carried out by 
the doctors and the nurses, and include first aid to in- 
jury and illness, pre-employment examinations, super- 
vision of correction of physical defects in some 
instances, periodic examinations on selected groups, 
and an adequate supervision system of referring cases 
of illness and injury to the proper specialists for treat- 
ment. Some of the better programs have also made 
good use of material with reference to industrial hy- 
giene engineering, safety engineering, plant sanitation 
and housekeeping. And some have included traumatic 
surgery, in its various aspects. These are all technical 
problems. 

The field of industrial health, however, is vastly 
more than technical. It presents economic and social 
problems as well, and these are of a special type which 
are not encountered in private medical practice. The 
health of the individual as such is an individual matter 
where the doctor-patient relation begins and ends with 
the doctor and the patient. But when the individual 
becomes an employee, his health, particularly in these 
times, becomes also a business matter and a social mat- 
ter. The employment relation superimposes these addi- 
tional considerations, and they should not be avoided 
in any concept of industrial health which attempts to 


INDUSTRIAL MEDICINE 


January, 1942 


cover the field of its name, not only in corollaries and 
implications, but also in phases which are its essential 
components. Such subjects as organization and cost of 
health services in industry; whether such services pay 
the employer, the employee, and the public; how far 
health services should go; their relationship to hos- 
pital and other plans for medical care; the need for 
and trend of legislation; the viewpoint of labor; the 
special measures relating to the defense worker—all 
of these should be included in any proper industrial 
health program. 

The Second Annual AMERICAN CONFERENCE ON IN- 
DUSTRIAL HEALTH, held in Chicago, November 5 and 
6, 1941, was a model in this respect—an outstanding 
example for those who are preparing the programs for 
1942’s meetings on industrial health. 


Now is the Time 


ow is the time for all good men . . .! And just 
what are good men? Those who can work, and 
accomplish the things that need to be done. 

The United States has a big job on its hands, and 
Americans are needed to do the big job. It has been 
stated again and again by the leading industrial phy- 
sicians in the country (and they must have learned it 
in their plants) that it takes from nine to 18 men be- 
hind the factory machines to keep one man fighting in 
the armed forces. 

Now is the time when industrial health comes into 
its own—the time when the practice of industrial 
health is a patriotic duty. Every time a man steps out 
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[NoTe: The foregoing editorial “Now is the Time” was 
written December 17, 1941. The above cartoon by Duffy, 
from the Baltimore Sun, was reprinted in Chicago Daily 
News of December 22, 1941.] 
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of the assembly line for a day, the production of that 
assembly line is slowed down. It has been truly said 
that “all enemies do not wear uniforms.” Although 
there are men who are enemies of our country, there 
are the other enemies: tension, strain, pressure, fa- 
tigue, injuries and ill health. And we need to do some- 
thing about them—Now. 

The lack of adequate supervision (health, personnel 
and technical) in defense production is resulting in an 
unaccustomed physical, mental and emotional strain 
on employees who have been softened by years of un- 
certain employment and have lost the rhythm of good 
working techniques. There are the very young and 
untrained men and women, just entering industry; 
and the old men who have returned to skilled jobs, but 
whose health is not what it was in their prime. 

Now is the time to provide the Four-Point Industrial 
Health Program we heard described at a recent meet- 
ing. This Four-Point Industrial Health Program is 
(1) Safety Engineering Control; (2) Industrial Hy- 
giene Engineering Control; (3) Sanitation and House- 
keeping; and (4) Medical and Health Control, and it 
should be applied in every plant whether it has few or 
many employees. 

Physicians—Now is the time to realize that pre- 
ventive medicine in industry is a necessity in the de- 
fense program and is our contribution to victory! 

The time is Now! 


Vesicant Agents 


EFENSE preparation is now no longer a question 

but a reality. Industry has girded its giant loins 

in a tremendous spurt of production and manufacture. 

With this has come a development of new materials and 

methods, and an increased employment of new workers 

unfamiliar with the hazards of industry. These 

changes have required new industrial health routine 

and regulations, and have led to more intensive study 

and research in the field of occupational diseases and 
industrial poisons. 

In connection with the problem of industrial poisons, 
recent studies’? have been made of vesicant chemical 
warfare agents and the hazards involved in their man- 
ufacture. The primary pathogenetic mechanisms and 
the factor of cutaneous hypersensitivity and systemic 
poisoning from the cutaneous lesions produced by the 
gases are but a few of the unknown elements that 
confront the dermatologist. 

In the first World War, the year 1915 was marked 
by the onset of gas warfare. Numerous chemical 
compounds, particularly mustard gas (dichloroethyl- 
sulfide) and members of the arsine group, were re- 
leased by the Germans. These gases act primarily by 
blistering the skin and mucous membranes, and are 
followed by subacute and chronic systemic reactions. 
Although these substances have not been employed 
as yet in the present war, the possibility of their 
future use has stimulated production and research 
in this field. Since these compounds are so dangerous, 
their manufacture is likewise dangerous to the worker. 
Cole, Driver, Bowen, and Cooper’ recently described 
a study of 24 workers with cutaneous irritations from 
the arsines especially diphenylchlorarsine, and from 
mustard gas. The effects of these gases depend on 
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their toxicity, irritating effects, concentration, time 
of exposure, persistence and the effects of the weather. 

It is because of the various unknown elements of 
these agents, such as their mechanisms of absorption 
and action, that there is no adequate defense against 
the vesicants. Prophylaxis is better than treatment 
incident to the manufacture of combat gas. Cole and 
his co-workers state that plants manufacturing these 
chemicals should be well equipped with ventilators and 
kept spotlessly clean. It is of utmost importance that 
the air be constantly changed and that all chemical 
reactions be effected in sealed containers. The prod- 
ucts of these reactions should then be transferred as 
far as possible to further containers through sealed 
pipes without exposure to air. The workers may have 
to resort to the use of gas masks, rubber gloves and 
gas-resistant clothing. Treatment evolves around the 
local use of fresh solution of sodium hypochlorite 
(0.5%) to the affected sites. Subsequent therapy 
depends upon the sites involved and the symptomatol- 
ogy presented by the patient. 

The preceding paragraphs have dealt with but a 
single phase of the newer complications which may 
appear among the industrial dermatoses in this time 
of national emergency. The experienced observer will 
at present be even more on the alert than ever for the 
appearance of unexpected hazards in industry. Natur- 
ally, where there are well-trained chemical corps, 
there will be fewer accidents, depending on the amount 
of their experience. In the prevention of occupational 
dermatoses, cleanliness is extremely important. It 
cannot be reiterated too frequently that of utmost 
importance are clean clothes, working rooms, showers 
and minimal exposure to irritating contacts. Main- 
tenance crews should work with extreme caution when 
called upon to repair equipment containing irritants, 
inasmuch as the majority of cases of dermatitis in 
large factories occur in maintenance crews. Rules for 
safety should be rigidly enforced, and violators of 
these rules should be discharged as object lessons to 
the other workers. When employees develop dermatitis, 
they should be given protective clothing and soothing 
applications in the hope that an immunity will develop. 
If this does not occur and the worker gets repeated 
attacks of the dermatitis, he should be transferred. 

In this period of intensification of industrial med- 
icine, numerous developments and improvements are 
bound to occur. Let us not overlook industrial health 
in this stepping-up of manufacture but rather keep 
pace with it. This should be a period of intensive 
study and research in the field of all occupational 
dermatoses and diseases. There should be an improve- 
ment in the health of the worker, the dissemination of 
safety education and the prevention of unnecessary 
accidents. If the physician will strive for this ob- 
jective then this period of national crisis will not have 
been in vain, and industrial medicine will eventually 
emerge with advances in quality and scope that will 
strengthen and broaden its health program all along 
the line. —OscarR L. LEVIN. 


1. Cote, H. N., Driver, J. R., Bowen, S. S., and Cooper, 
G.: War Gases and Industrial Hazards in Their Manufac- 
ture. Arch. Dermat. & Syph., 39:45, 1939. 

2. GOLDMAN, L., and CULLEN, G, E.: The Vesicant Chem- 
ical Warfare Agents. Arch. Dermat. & Syph., 42:123, 1940. 
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1—Adson, A. W.: Hypertension, Univ. of Pa. Press, 


Philadelphia, 1941, Page 21. 


2—Feil, H.: Cardiovascular disabilities, Indus. Med. 


10:415, 1941. 


3—Allen E. V.: Occupational Disease Symposium, 


Northwestern University Medical School, 1938. 
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FRANK V. WHITING 


Presented by 
THE COMMITTEE ON NECROLOGY 
THE ASSOCIATION OF NEW YORK CENTRAL SURGEONS 


HEN we recall the memories of MR. WHITING we 

think of a man of power, of great dynamic force. 
This was one of his outstanding characteristics, com- 
bined with many other admirable attributes. 

“FRANK WHITING,” as his friends knew him, seemed 
to live and to breathe energy. He started life in this 
manner. As a mere boy he began to assume responsi- 
bilities with as much ease as one who was older and 
more experienced. Nothing seemed to daunt him, and 
as he entered on his career as a railroad executive he 
was prepared to handle more and more, year by year, 
duties that many men would have shunned. We all 
know quite well what a busy man he was at the time 
of his retirement and for many years prior to it. He 
was at the head of five departments, all of them of 
great importance to the successful operation of the 
second largest railroad in our country. 

When we stopped to consider the matter, we often 
wondered how Mr. WHITING could ever find the time 
to make friends. It would seem that every hour of his 
day was filled with the execution of his innumerable 
duties and that he could not find a moment to spare in 
social contacts. And yet, when he forgot his business 
responsibilities and we saw him as a man among men, 
he was as gay and as happy as one whose chief pur- 
pose in life was to have a good time and to make pleas- 
ures for others. That was always one of the mysteries 
of Mr. WHITING’ life, i.e., the wonderful control he had 
over himself, his ability to set aside all of his duties 
and enter into pleasures with his friends, and to forget 
for the time being the heavy load of business. But all 
of this was done with that same care and calculation 
that he applied to everything he did. That was one of 
the secrets of Mr. WHITING’s success. He had a system 
of planning that made it possible for him to fill his life 
with so many things worth while. 

It would be difficult to estimate the number of Mr. 
WHITING’s friends. His duties took him in many direc- 
tions and far away, and his friends can be found all 
the way from Maine to California. Mr. WHITING had 
a way of making friends and holding them. He knew 
no strangers, and strangers for the moment became 
acquaintances and friends later on, for even those who 
met him casually recalled him with a pleasurable smile, 
and he never failed to leave an enduring impression. 

Mr. WHITING possessed a marvelous understanding 
of men. He seemed to be able to know their inner 
thoughts, and it seemed that this was one of the rea- 
sons he was able to reach out to them in a way that 
other men failed to do. He was a staunch friend, loyal 
to the core, and nothing swerved him in his determina- 
tion to help a friend in distress. He leaves behind him 
a memory of which any man would be proud. 

Dr. L. A. ENSMINGER, Chairman 
Dr. W. H. Marcy Dr. W. H. MCNEILL, JR. 


A’ Toledo, Ohio, October 9, 1941, the members of the 
ASSOCIATION OF SURGEONS OF THE NEW YORK 
CENTRAL SYSTEM, in convention assembled, resolved 
that the above tribute be spread upon the records of 
the Association and the Secretary instructed to send a 
copy thereof to Mrs. Whiting. 

Dr. BRADLEY A. COLEY, President 
HARRY A. FATHAUER, Secretary 
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Administrative Medicine 


Review by 
CAREY P. McCorp, M.D. 


DMINISTRATIVE MEDICINE, edited by Haven Emerson; 
57 contributors. Thomas Nelson and Sons, New York, 
1941, 839 pages, loose-leaf binder. 


An book bearing the name of HAVEN EMERSON as 
author or editor from that very fact commands a wide 
reading, but this book is greater. It stands out above the 
voice of HAVEN EMERSON or any other man—it is the 
voice of a gigantic assembly—all hospital, health and 
medical councils. Its very title “Administrative Medicine,” 
fitting as it undeniably is, still fails to reveal the range of 
its contents. This book is kaleidoscopic in its swift shift- 
ing from the philosophy of public health to vital statistical 
arrangements. A demarcation is drawn between the med- 
ical sciences as they are provided through the skills, 
equipment and initiative of individual physicians to pa- 
tients or their families who have sought their services in 
relation to health matters on the one hand, and contrari- 
wise the application of these same medical sciences 
through institutions or agencies to individuals, community 
groups, whole communities or national populations, and 
further to international health relations. Administrative 
medicine in the implications of this book is made to in- 
clude all of the second type of health services. 

Fifty-seven contributors present one or more chapters 
to this compilation. In Part I the dominant idea is hos- 
pitals—general hospitals, rural hospitals, tuberculosis 
hospitals, communicable disease hospitals, chronic disease 
hospitals, convalescent homes, out-patient services, visit- 
ing nursing services, hospital insurance. Part II is con- 
cerned with public health services. This the largest 
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ELIEF from the pain and discomfort of 
hemorrhoids depends largely upon freedom 
from friction. That is why Anusol Suppositories 


contain an ointment base which covers the 
rectal mucous membrane—a soothing, protec- 
tive, anti-friction coating that makes possible 
walking with comfort and easy, painless evacu- 
ation of the contents of the rectum. 


The improvement experienced from Anusol is 
genuine. There is no masking of symptoms to 
impart a false sense of security, because Anusol 
does not contain narcotic, analgesic or anesthetic 
drugs. In this manner, rationally and without 
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provide symptomatic relief in hemorrhoids and 
other inflammatory rectal conditions. 
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section of the book covers, and this word “covers” is 
thoughtfully, almost every recognized aspect of 
health. From the 36 chapters in this section, only 
six topics may be mentioned as representative ones 
—communicable disease control, environmental san- 
itation, drug control, the public health laboratory, 
school health services and voluntary health agencies. 
Part II, entitled “Inclusive Medical Care for Pre- 
vention and Treatment,” introduces discussions of 
medical services apart from any local implications, 
such as the Federal activities, medical services of 
the Army and Navy, health services in colleges and 
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universities, All told, little is omitted. 
At one and the same time this book both is and 











is not a textbook for students, a reference for tech- | :'; ° 


nical facts and a history of health conservation. 
Although written by at least 57 individuals there 
is a oneness of style and of organization little char- 
acteristic of the usual multi-manned compilation. 
This reflects on the part of the editor an unusual 
degree of original planning and final redaction. No 
sincere book reviewer may enter upon an appraisal 
of this book without the feeling that any review 
will fall short of adequacy. 

No book of encyclopedic import may be written 
over night. This long awaited book for the most 
part represents a cross section of health conserva- 
tion and promotion of about three years ago. The 
tremendous happenings since that time immediately 
place upon the publishers of this book responsibility 
of additions. Fortunately indeed, this publication 
is of the loose leaf variety, making possible the 
insertion of timely additions. With or without these 
additions, this book is notable. 
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Ra in the chapter on Carbon Monoxide on page 189 
is probably the most significant statement in this 
book: “In industrial medicine, to assume without accurate 
knowledge involves an economic injustice.” This is par- 
ticularly significant in the complicated ramifications of 
occupational disease problems. 

It has always been the reviewer’s custom to read the 
foreword and preface, to get the author’s estimate of his 
own work, before forming a review opinion. DR. VICTOR 
G. HEISER states in the foreword that, because of rapid 
changes in this special field, books on industrial medicine 
seldom cover the entire subject. One must agree that 
this book is no exception. The kind of work on occupa- 
tional diseases, which many of those who are laboriously 
engaged in that special field have often wished for, would 
fill a number of volumes. Nevertheless, the author de- 
clares himself in his preface by saying that he is not a 
scientific investigator or toxicologist, but rather a practi- 
tioner in occupational diseases and has had to work out 
many things for himself. 

One is duly impressed by the number of case histories 
and illustrations, and that is the main appeal to the 
general practitioner. Such physicians will read case his- 
tories and will look at illustrations, when they will not 
read what seems to them technological descriptions. One 
cannot, however, agree with the medicolegal material in 
some portions of the book because of the fact that liabil- 
ity can never be fixed without painstaking consideration 
(and that must be in scientific detail) of etiology. Nor 
can the medicolegal aspects of any disease be rationally 
discussed without more than the usual amount of material 
on differential diagnosis. Disability, which is so im- 
portant in compensation cases, must also be rated by 
scientific methods and not merely given as an opinion. 





The reviewer has often heard physicians give testimony, 
stating that the claimant was totally and permanently 
disabled, without giving any scientific evidence upon which 
to base such a speculation. 

The organization of the material in the book is well 
done, with a few exceptions, Part II, which is entitled 
Gases, Solvents, and Fumes, includes a chapter on Metal 
Fume Fever (with Welding and Gases from Carbon Arcs) 
which might well have been ‘included in Part III, which 
considers the Metals. There are confusing statements in 
different parts of the book in which the term “fumes” is 
used when “gases” or “vapors” are meant. One example 
of this is the title of chapter XVII, “The Cyanides and 
Nitrous Fumes,” which is better stated ““The Cyanides and 
Nitrogen Oxides.” Terminology is especially important 
to the private practicing physician, because, if he gets 
into the habit of using confusing terms, he will keep that 
habit for some time. In this connection, it is hoped that 
the Committee on Nomenclature of the Council on Indus- 
trial Health of the American Medical Association will be 
instrumental in establishing custom as to terminology in 
occupational disease and industrial hygiene technique. 

One can agree most heartily with the statement on page 
6 with reference to differentiation of non-occupational 
and occupational diseases: “A large percentage of the 
errors in diagnosis can be traced to irresponsibility or dis- 
interest on the part of the physician. He has failed to 
visualize the philosophy of compensation. Many feel it 
easier to accept or deny a case automatically than to 
ferret out the actual cause of the illness.” Similarly, 
sincere approbation can be given to the statements, in the 
chapter on Silicosis, that many persons may develop in- 
tense nodulation and fibrosis without evidencing any signs 
or symptoms during their lives; and that since only one- 
fourth of one lung is necessary for life, fibrosis must be 
enormous before death can occur from deficient aeration. 
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The chapter on Benzol (probably the most important of 
the organic solvents) comprises 20 pages and has 19 beau- 
tiful illustrations (some colored) of pathologic sections 
of bone marrow, spleen, liver and lymph nodes, being re- 
produced mostly from Mallory’s work in the Journal of 
Industrial Hygiene and Toxicology, for October, 1939. 
Another common mistake is made in this chapter by using 
the word “hazard” for that of “exposure”—it is common 
practice by many to assume that persons who are exposed 
to various substances are subjected to a hazard, and it is 
very often so stated. This misuse of terms frequently 
complicates the already difficult task of case adjudication. 
Excellent material is given in the Benzol chapter concern- 
ing the pathology of the disease, particularly the discus- 
sion concerning leukopenia, which is stated as not being 
diagnostic. It is not clearly shown that the urine sulphate 
test is of great value before pathological changes take 
place and that, therefore, its chief function is to check 
exposures and to prevent further injurious exposures and 
subsequent pathological changes. 

The pathology of carbon monoxide poisoning is inter- 
estingly treated, as is also the diagnosis. The author has 
stated that there is one thing which every physician 
should keep in mind in the treatment of carbon monoxide 
poisoning, namely, that the use of drugs is not only in- 
effective, but probably harmful. It is regrettable, however, 
that the author has mentioned the pulmotor, stating that 
there is no point in delaying artificial respiration in order 
to obtain such an instrument, as is frequently done. The 
pulmotor was outlawed years ago, and with the work 
of the National Safety Council and the American Gas 
Association there has been general adoption of the Schae- 
fer Prone Pressure Method of Resuscitation, with which 
practicing physicians are so little familiar that it might 
have been time and space well spent to have included at 
least a brief consideration of the simple technique of this 
procedure. 

A proper distinction which is important is made be- 
tween normal lead absorption, abnormal lead absorption, 
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and lead intoxication with, however, the inclusion of a 
table on clinical signs and symptoms of plumbism (as 
taken from Smith, Rathmell and Marcil) listing the lead 
line on the gums as suggestive evidence of definite, ad- 
vanced and active plumbism, with acute manifestations. 
It is now well recognized that the lead line on the gums 
means nothing more than mere lead absorption and can- 
not be interpreted as evidence of intoxication, although 
it may occur in frank poisoning as well as in absorption. 
Special emphasis is laid on laboratory methods as aids in 
diagnosis and the reviewer is pleased to add his approval 
of this principle. Due warning, however, should be given 
with reference to the examination of the blood and urine 
for quantitative lead determinations; as Kehoe has often 
pointed out, the details of collection must be followed 
meticulously, so as not to contaminate the specimens, and 
a satisfactory method of analysis must be rigidly adhered 
to and be done by those practiced in the technique, in order 
to secure accurate results. Under the heading of sug- 
gestions for avoiding lead poisoning, the author errone- 
ously proposes that when exposure to lead fumes occurs 
masks should be provided with canisters charged with 
activated carbon. (Activated carbon is the material used 
to adsorb organic vapors and is commonly placed in can- 
ister masks as a protective agent against such exposures.) 

The 24 pages devoted to the subject of silicosis should 
be of great help to the general practicing physician, and 
the material is presented in a very interesting fashion. 
The dogmatic statement, however, that an allowable con- 
centration of dust is 10 million particles per cubic foot 
should be modified and related to the silica content of the 
dust. If the amount of free silica in the dust varies from 
90 to 100%, then the maximum allowable concentration 
would be five million particles per cubic foot of air, which 
is generally accepted as the standard for these two vari- 
ables. Neither can one arbitrarily say that there is a pro- 
portional relationship between the percentage of free 
silica and the amount of dust allowed in the air, such as is 
inferred by the statement that if a standard of 15 million 
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particles is the limit for dust containing 35% free silica, 
then dust containing 70% free silica would be limited to 
an amount of seven million, five hundred thousand par- 
ticles per cubic foot of air. (Incidentally, both of these 
values work out to a greater product than five when mul- 
tiplied, as suggested by a footnote on page 523 in the 
Table of Toxic Thresholds of Common Industrial Sub- 
stances. This standard refers to one suggested by the 
National Silicosis Conference, (U. S. Dept. of Labor, 
Bulletin No. 21, part I, 1938), in the Final Report of the 
Committee on Prevention of Silicosis through Medical 
Control. This formula is the only one known to the 
reviewer which is adapted to the widely varying conditions 
found in industry with respect to the amount of dust cre- 
ated and the percentage of free silica in the dust. It is 
not, however, applicable to any dust containing less than 
5% free silica.) Be this as it may, it is of tremendous im- 


portance to the general practitioner to know and fully 
appreciate what Dr. JOHNSTONE means when he says that 
the patient’s statement that he has been working in a 
silica-laden atmosphere cannot be accepted without an 
investigation; that the fact that a workman has evidence 
of silicosis does not necessarily entitle him to compensa- 
tion, and that silicosis should be compensated for only 
when disability is present. Abuse of these principles con- 
stitutes probably the greatest basis for errors made in 
etiology, diagnosis, and the estimation of disability in 
compensation cases. With reference to the estimation of 
disability, the excellent work of Mayer has been quoted; 
it is quite likely that the manuscript for the book was 
completed before the more recent investigations of 
Blaisdell were published, as given before the Third An- 
nual Congress on Industrial Health of the A.M.A. in 
January, 1941. With regard to treatment, it is well to 
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advise, that the use of aluminum dust for the prevention 
of silicosis is still in the experimental stage, although the 
work of Denny, Robson and Irwin, and more lately Blais- 
dell, has given great promise. In recommending respira- 
tors for any purpose, for protection against dust or other 
air contaminants, it is important that physicians should 
also know that the U. S. Bureau of Mines has an approval 
system for these protective devices, based on rigid labora- 
tory and man tests, and that only such approved respira- 
tors should be recommended and used. 

Dermatoses which constitute more than 60% of all 
reported occupational diseases are quite adequately dis- 
cussed in Chapter XXXII, with the use of appropriate 
and excellent illustrations. 

With reference to the short chapter (XXXIX) on the 
pre-employment examination, it seems important to point 
out, especially to the general practitioner, that one routine 
examination form will not suffice for employees who are 
to go into dust exposure, benzol exposure, or lead exposure, 
as examples. There are definite physical standards for 
employees with respect to these and other special types of 
industrial exposures and these items should be noted on 
the general examination form, or special forms used, 
which is better. Also, a complete occupational history from 
the time of beginning work is an important and much 
overlooked part of the desirable information. 

Other portions of the book which will be interesting 
have reference to the purpose of workmen’s compensation, 
administration of compensation acts and the relationship 
of the physician to workmen’s compensation; the indus- 
trial back; hernia; occupational cancer; heat and climatic 
affections; electrical injuries; caisson disease; the med- 
ical relationship of trauma to disease; neurosis associated 
with trauma—malingering; and a table of toxic thresh- 
olds of common industrial substances. 

The book is well indexed and references are given at 
the end of each chapter. This is a work especially for 
the general practitioner and he will like it, not only be- 
cause it makes use of case histories and excellent illus- 
trations, but because it also gives a great deal of detailed 
treatment, especially drug therapy. The book should be 
of particular interest to hospital staffs and interns; its 
value to lawyers, engineers and specialists in the field of 
industrial medicine and industrial hygiene will be limited 
because of the very nature of the material. 

Finally, the printed material demonstrates how difficult 
it is for one author to write one volume in this field, and 
how hard it is to present to the general practicing physi- 
cian the working fundamentals of subjects which should 
be associated with clinical practice—industrial hygiene 
and safety engineering, sanitation, rehabilitation, and the 
medicolegal relationships. 


Industrial Practice 
Review by 
C. O. SAPPINGTON, M.D., Dr. P.H. 


tee OF INDUSTRIAL MEDICAL PRACTICE. HOWARD 
E. COLLIER, M.D., Ch. B. Cloth, 440 pages, price 
$5.00. The Williams & Wilkins Company, Baltimore, 
Maryland, 1941. 


T= is an English book, but some of the principles 
contained therein may well be adapted to American 
uses. 

Originally intended as a textbook, circumstances have 
compelled a modification of the original plan resulting in 
the publication of the relevant material in a modified and 
curtailed form as an Outline of Industrial Medical Prac- 
tice. The scope of the book is large, the subject matter 
being divided into four main sections, entitled Industrial 
Hygiene, Industrial Psychology, Industrial Medicine and 
Industrial Forsenic Medicine. The first part of the book 
deals with the executive duties of the works doctor and 
is followed later by the advisory functions, including the 
four main subjects, as noted. 

Under Industrial Hygiene are considered the various 
aspects of the industrial environment including ventila- 
tion, heating, comfort factors, toxic and deleterious ma- 
terials, lighting and noise; the conditions of work are also 
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discussed including the subjects of hours and speed of 
work, overtime, shift work, night work, manual labor, 
and other working conditions, such as wages, time and 
motion study, traveling and holidays. 

Industrial Psychology includes consideration of work- 
efficiency, fatigue, accident proneness, intelligence and 
personality, group psychology, industrial unrest, the psy- 
chotic worker, preventive psychotherapy and the occupa- 
tional neuroses. 

The section on Industrial Medicine includes the metallic 
poisonings, skin diseases (six chapters being devoted to 
this latter subject), organic solvents, respiratory diseases 
of occupation (silicosis, asbestosis, the effect of toxic gases 
and other chemical derivatives), organismal diseases of 
occupation (such as anthrax, fungus disease, Weil’s dis- 
ease and tetanus) and finally, the traumatic diseases of 
occupation. 

The section on Industrial Forensic Medicine includes 
reference to the Factories Act of 1937, the duties of the 
examining and appointed surgeons; the Public Health 
Act of 1936, and other legislation including workmen’s 
compensation acts of various types. 

Both American and English authorities are cited in the 
227 references used. 

There is enough of the American influence and the 
scope of the work is so broad that American industrial 
physicians may find suggestions and procedures of con- 
siderable value to augment the already recognized and 
used procedures in American industry. There are also 
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what one might call characteristic English customs which 
may be adapted with some advantage to American experi- 
ence. As a guide, for those associated closely with indus- 
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trial medical practice, it should be of value as the basis 
for further improvements and changes in medical practice 
in industrial groups. 
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Dr. Gray’s Bureau 


awe a predominantly industrial 
state, Connecticut has long con- 
sidered the health of its factory 
workers, who account for almost half 
of its gainfully employed, an integral 
part of its public health program. 
Since the early 20’s the State Depart- 
ment of Health has been actively en- 
gaged in investigating and controlling 
industrial hazards. By 1928 the grow- 
ing demand for service and the inter- 
est manifested by industry, especially 
the Manufacturers’ Association of 
Connecticut, led to the creation of a 
separate bureau of industrial hygiene, 
one of the first in the country. Its 
particular business is to safeguard 
the working environment of those em- 
ployed in the state’s 1,600 plants. 

Staffed by physicians, chemists and 
engineers and headed by able Dr. 
ALBERT S. Gray, the Bureau has three 
major functions. First, the medical 
division investigates dangerous plant 
conditions and occupational diseases; 
it also offers free consultation to in- 
dustry, labor and other physicians. 
Second, the laboratory analyzes and 
evaluates toxic materials. Third, the 
engineering branch is constantly 
studying effective types of control 
measures and advising plant officials 
on their application. A consultation 
service for industrial nurses is also 
maintained, 

Each year the Bureau makes hun- 
dreds of field trips, surveys and spec- 
ial studies. One study in particular 
illustrates how constructively it co- 
operates with industry, labor and 
other health groups in reducing oc- 
cupational hazards. For decades 
Danbury has been the center of the 
nation’s fur-cutting and hatting in- 
dustries. Out of them have developed 
skilled trades, handed down from one 
generation to another, and a peculiar 
disease known as mercury poisoning. 
Mercury has long been the agent for 
preparing the fur used to make hats. 
Standing over their machines, the 
fur-treaters and hat-makers have 
breathed mercury-laden air. The ef- 
fect, especially on the old-timers, was 
found to be a gradual impairment 
of their nervous system. 

When the Bureau of Industrial 
Hygiene, working with the Public 
Health Service, looked into the situa- 
tion a year or so ago, about 12% of 
Danbury’s artisans were suffering 
from mercury poisoning in various 
degrees. The problem was put before 
the unions and leading manufacturers. 
Together, they perfected suitable 





From “The Health Side of Defense,” in 
Connecticut Industry, November, 1941. 


non-mercurial carroting solutions, 
and finally all agreed to prohibit the 
use of mercury after December 1, 
1941. This accomplishment will un- 
doubtedly be historically marked, 
along with the elimination of phos- 
phorus from the manufacture of 
matches, as a milepost in the progress 
of preventive medicine. 

In addition, the Bureau has gath- 
ered considerable new information 
about such industrial operations as 
electrolytic cleaning and stripping, 
electroplating, degreasing and about 
such toxic materials as radioactive 
substances, lead, cadmium, silica and 
asbestos. Steps are continually be- 
ing taken to keep industry well posted 
on industrial hygiene developments. 
Last April the State Medical Society 
demonstrated its interest in the sub- 
ject by distributing, with the coop- 
eration of the Industrial Health 
Committee of the Manufacturers As- 
sociation, over 1,000 copies of a bro- 
chure entitled “Conservation of Man 
Power Through Extension and Im- 
provement of Industrial Medical Ser- 
vice.” This pointed out the practi- 
cality of a well-rounded medical ser- 
vice: “To employees, poor health 
means loss of wages, shorter periods 
of usefulness and resulting social 
and financial privations which they 
and their dependents must bear. To 
the employers, such health experi- 
ences mean loss of services of the 
employee, forced use of less skilled 
employees, retarded production sched- 
ules and increased manufacturing 
costs.” 

Just recently these same two organ- 
izations surveyed the present status 
of medical services in Connecticut 
plants. The 170 companies covered 
by this study employ one-third of 
the state’s industrial workers; the 
majority has over 500 employees 
apiece. It was learned that 23% of 
the workers in these concerns are 
provided with full-time doctoring, 
while 19% more have part-time care. 
The remainder receive medical at- 
tention through the “on call” method 
or none at all. 

There are nurses for 67%, trained 
attendants for 20%, first-aid work- 
ers for 38%. On the average those 
companies employing less than 100 
lack medical care of any kind except 
first-aid and “on call” service. Over 
three-fourths of the employees in the 
study have been furnished medical 
quarters; approximately the same 
percentage was given pre-employment 
physical examinations. One-quarter 
receive periodic examinations. About 


one-half are protected by medical 
inspection of plant operations and 
sanitation. Practically no dental care 
is provided. The majority of the 
workers is covered by group insur- 
ance, and over three-fourths by hos- 
pitalization insurance alone. Records 
of absenteeism are kept by some 
companies, A few of the largest carry 
on programs of health education. 

In the experience of industrial hy- 
gienists no plant is too small for part- 
time medical care. A first-aid attend- 
ant cannot be considered an adequate 
substitute for a physician or nurse. 
Under the requirements of modern 
industrial medicine the treatment of 
occupational victims is but one kind 
of necessary activity. Even more 
vital for the conservation of indus- 
trial man power is the prevention of 
conditions responsible for accidents, 
diseases and illnesses. Serious at- 
tention, for instance, should be given 
to the problem of fatigue, which is 
produced by long hours of work com- 
bined with inadequate intervals of 
rest, excessive speed and noise, and 
abnormal temperatures. In some 
progressive plants employee efficiency 
has been materially increased by the 
prescribing of special diets or other 
measures to correct nutritional de- 
ficiencies. 





Cadmium Standard 


N allowable concentration of cad- 

mium or of its compounds in air 
of one milligram of cadmium per 10 
cubic meters of air is prescribed by 
the standard approved by American 
Standards Association, November 2, 
1941. Cadmium poisoning may occur 
in the smelting of cadmium ores, 
working up of residues, welding of 
alloys, spraying of cadmium-bearing 
paints and pigments, production of 
cadmium compounds, melting the 
metal, and cadmium-plating processes, 
particularly of marine hardware and 
other fittings which were formerly 
zine coated. The U. S. Public Health 
Service during the past year learned 
of numerous cases of cadmium poison- 
ing arising from the contamination of 
food or drink with dissolved cadmium 
salts. This occurred through the prep- 
aration of storage of food or drink in 
cadmium-plated containers. Metallic 
cadmium dissolves in the acids nor- 
mally present in certain foodstuffs 
and a poisonous cadmium compound 
is formed. When this is ingested it 
causes acute poisoning very similar 
to so-called “food poisoning.” Prior to 
1941 a total of 20 cases of cadmium 
poisoning due to the ingestion of cad- 
mium had been reported in the litera- 
ture. Since January 1941, 315 cases 
have occurred. 
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This Industrial Hygiene Section is 
published to promote sound thought 
upon and concerning industrial hy- 
giene. To that end it will contain 
articles, discussions, news items, re- 
ports, digests, and other presenta- 
tions, together with editorial com- 
ments. The editorial policy is to 
encourage frank discussion. On this 
basis contributions are invited. 
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The Health of the Worker 


—And the Hygiene of the Work Place— 


JAMES A. BRITTON, M.D., 
Supervisor of Medical Service 
International Harvester Company, 
Chicago 


N THIS discussion of the past, the present and the 
future of industrial hygiene, conditions and devel- 
opments are divided into three periods: 

Before the turn of the century, 

From that time to date, and 

What is to come. 

In the past industry did not concern itself very much 
with injury to the worker. He was expected to accept 
the hazards of the job. If he got hurt or became ill 
owing to such hazards, he was not expected to be com- 
pensated, since the “assumption of the risk” by the em- 
ployee was the accepted order of the day and one of 
the legal defenses in the event of a suit by the injured 
employee. 

Two additional defenses against suits for damages 
were available where a man was hurt on the job from 
his own fault or where a careless fellow-worker con- 
tributed to his injury. Consequently management took 
little thought in the past toward prevention of acci- 
dental injuries or to control of industrial health 
hazards. 


Beginning of Present Constructive Attitude 


‘Ts start of the present constructive attitude toward 
conservation of the life and limb of the worker dates 
from early in the century when the first compensation 
laws were enacted. Management began to think of 
prevention when it found that injuries resulting from 
accidents and from health hazards were involving con- 
siderable losses to industry. 

At that time it was largely a surgical and not a 
medical problem, but gradually the attitude of industry 
has changed as it has more completely appreciated that 
the health of the man who went into the job was as 
important, and even more so, than the treatment of the 
man who was hurt. Shortly before I became associated 
with the International Harvester Company, and even 
before the compensation acts went into effect, we saw 
the unfortunate string of circumstances resulting when 
a man became sick was actively considered, and it was 
felt that provision should be made that he be insured 
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when illness caused him to be unable to work. So in 
1908-1909, to meet this need, the Mutual Benefit Asso- 
ciation was organized. 

As benefits were paid under this plan it was found 
that many men were given jobs for which they were 
not physically fit and on becoming ill caused the benefit 


association to incur losses in excess of what was origi- . 


nally anticipated. The desire arose to learn whether a 
man was physically able to be a good member of the 
benefit association, and physical examinations were 
made of all prospective members. Then in 1912-1913 
it was only a short jump to universal physical examina- 
tions for all applicants for employment. This was put 
into effect and has continued to this day. 


Assumption of the Risk in Occupational Diseases 


HE old doctrine of “assumption of risk” was also 

accepted in connection with the occupational disease 
hazards. At a plant on the south side of Chicago some 
large natural sandstone wheels were being used for 
grinding. These weighed some six or seven tons each. 
Being interested in the possibilities of effects of in- 
halation of sandstone dust, a visit was paid to this 
plant and an old-time foreman of the hard-boiled type 
was encountered. The foreman admitted that some- 
times a worker claimed that he had some congestion on 
his chest after working at these grinding wheels for a 
number of years, but belittled the possibility of any 
actual lung injury arising from the plant operations. 
The foreman did admit that when such complaints 
were received from the workers it was considered 
about time to give the man his paycheck and let him 
out. 

That was in 1913. On further investigation at this 
plant it was found that these workers began to die 
after they had been in the employment for five years, 
and only rarely did such a man remain in service at 
this operation longer than 10 years. Even then 
“grinders rot” was being noted in the English medical 
journals concerning grinding operations in the Shef- 
field cutlery works. The concept then held of the condi- 
tion was that more and more dust got into the lungs 
until they became increasingly filled up with a cement- 
like mass. 

It was 1924 by the time we first heard the word 
“silicosis.” Then little attention was being paid to 
the health of the worker or to the physical conditions 
under which he worked. 

When the word “housekeeping” was first mentioned 
to the superintendents of plants in those days, the im- 
patient reply would be that “this plant was built to 
make things. If you are too clean and pay too much 
attention to cleaning up all the time you just don’t 
get any work done.” But today we give a prize for the 
best housekeeping. Now good housekeeping is the ac- 
cepted practice, not only from an accident prevention 
point of view but also from the point of view of pro- 
duction, employment relations, occupational disease 
control—in fact from every point of view of proper 
industrial management. 

In the early days some of the plant executives were 
feeling their way along in this matter of industrial 
health, but most of them had the attitude that was so 
often expressed by the mild but firm reprimand: “Re- 
member we are in business to manufacture articles to 
sell, not to engage in a lot of monkey business.” 

In those first years, in connection with our general 
interest in tuberculosis, we noted that many men were 
obviously extremely undernourished, and that many 
such men would work long hours of overtime. From 
early in the morning, with brief periods for lunch and 
supper, they would come back to work until nine or 
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ten o’clock at night. On examination these men were 
shown to have nothing organically wrong with them 
but were just plain tired out. On urging these men to 
take vacations, they replied that they simply couldn’t 
lose their wages even though their foreman would per- 
mit them to leave the job for a week or so. 

It seemed imperative that some of these under- 
nourished and hard working men have a vacation with 
pay if they were to continue to be productive very much 
longer. After much insistence, and in spite of much 
apprehension over establishing a dangerous precedent, 
authorization was obtained to send one man who had 
been working at the plant for 28 years morning, noon 
and night on a two-week’s vacation with pay. This 
man was called into the medical department office and 
told that he was going to have a two-weeks vacation. 
He replied that he just couldn’t afford it, and then the 
news was broken that this vacation would be with pay. 
Instead of receiving this news with joy, the man broke 
down and wept, stating that this was a subterfuge, that 
the company was going to fire him. After much argu- 
ment he finally accepted the assurances that his job 
would be open to him when he came back, but even 
then he returned to the plant every two days through- 
out the two weeks to make sure that his job was still 
there! 

The plan of providing vacations with pay for these 
undernourished groups worked well for a while, but it 
was merely the start of the vacation with pay idea for 
all wage earners at the International Harvester Plant 
—a measure which has the complete support of the 
management as a desirable employment provision. 

Industrial surgery work used to be a very slam bang 
emergency type. Before the compensation acts became 
effective, most plants had one of the workers desig- 
nated as a first-aid man. This man would consider him- 
self adept at such delicate tasks as removing particles 
from eyes. One favorite method was that of licking it 
out with his tongue! But with the entrance of com- 
pensation this haphazard first-aid treatment tended to 
change. Compensation provided the necessary pressure 
to bring about proper surgical services. 

The present rule for surgical care for those injured 
on the job is “Whatever is necessary, promptly and effi- 
ciently rendered, and as long as necessary.” In the 
International Harvester Company, if an injured worker 
requires a private room and three nurses to live up to 
this precept he gets such facilities. 


Physical Examinations 


WEN pre-employment physical examinations were 
first inaugurated, many a girl or young man was 
turned down for minor reasons. In those days 5 to 
10% of the applicants were rejected on the basis of 
their medical examination. In one Chicago industry 
such rejections were as high as 33% of all applicants. 
Today we make physical examinations for placement 
and if there are more than 114% rejections, we think 
there is something the matter with the examiner. 

Even though physical defects appear to be severe, 
we have learned the value of the rule “Don’t reject too 
many workers even where there is physical disability.” 
Just because a skilled tool man has one bad eye, this is 
not grounds for rejection. The only reason for rejec- 
tion is whether his physical infirmity would cause him 
to be a hazard to himself or to other employees on a 
given job. 

In order to keep a check on the health condition of 
our workers we give every one of them a physical ex- 
amination every three years. All men who are in 
charge of other workers are examined every year, a8 
are those who are exposed to a potential health hazard 
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in connection with their work. Where there is ex- 
posure to an actual known hazard then the examination 
is made every six months. Special consideration is 
given to the group of men who have some physical dis- 
ablement whom we designate as “B” men. These are 
examined every six months or in accordance with the 
needs of their particular handicap. 

Along with physical examinations of the workers, 
various provisions for avoiding illness began to de- 
velop. The examining physician began to tie up cer- 
tain types of illnesses with plant conditions. The first 
of these was the plant water supply. Where city water 
was found to be expensive, wells were often drilled 
and often these wells did not produce potable water. 
At one plant the first well struck oil; the second, coal; 
and never was proper drinking water obtained. At a 
plant in a small town in Ohio, seepage from a city 
sewer system found its way to the plant artesian well. 
In the effort of the owner to avoid payment for city 
water, he lost his plant in meeting the compensation 
payments for typhoid fever cases. Today it is accepted 
practice to provide city water for industrial drinking 
purposes. 

Forty years ago the tuberculosis rate in Chicago in- 
dustries was as great as for the city—200 to 250 per 
100,000. 

Today in the Chicago plants of the International 
Harvester Company, the tuberculosis rate among the 
employees is down to a quarter of that for the com- 
munity even though the rate for the community has 
itself been cut to a quarter of its previous level. 

Other contagious diseases such as small-pox took 
their toll. Among the colored men, the religious leader 
usually organized the gang and was the head of it. It 
happened in one case that “the reverend” became sick 
and had to stay home. Nearly every colored man in the 
gang visited him the next day and soon practically the 
entire number of them were laid up in bed with small- 
pox! 

Up to a few years ago heat prostration claimed its 
victims. Not a summer went by without a number of 
deaths. Right here in Chicago there would be three 
or four such fatal cases every summer. At the present 
time this situation has been so rectified that in the last 
four years there hasn’t been a single heat prostration 
death. 

Our whole organization has instructions that a man 
with heat prostration must never be left alone and even 
though his temperature may be at 108 or 109° F, by 
getting the patient to a hospital under continual ob- 
servation and treatment, he can be saved. 


Chest X-Ray Examination 


Orv of the developments during the past few years 

has been the increased use of chest x-rays. These 
x-rays bring out conditions in the lungs of the man 
which even the experienced doctor cannot pick out on 
clinical examination. Some 30,000 chest plates of ap- 
parently healthy persons, both applicants for jobs and 
men on the payroll, have now been taken and not only 
have tuberculosis cases been picked up but also other 
conditions such as enlarged hearts and aneurisms 
which would on ordinary physical examination be 
missed. 


Physical Equipment 


“TREMENDOUS strides have been made in the improve- 

ment of physical equipment so that better working 
environment can be provided for the worker. Good 
light, uncontaminated air, pure water, proper tempera- 
ture conditions are today the accepted standards. Even 
though good working conditions are the usual thing, it 


INDUSTRIAL MEDICINE 


Page 39 






was surprising the other day to step into a foundry 
within 150 miles of Chicago that was actually air- 
conditioned. 

As an indication of the effect of environment on the 
difficult problem of the common cold, the incidence of 
this disease among our office workers when working 
under crowded conditions in a building which de- 
pended upon the opening and closing of windows for 
its ventilation was even more than that among our 
factory workers. On moving to a modern building 
provided with air conditioning and where adequate 
room did not necessitate the crowded conditions, the 
incidence of the common cold among office workers 
dropped to less than half of that among workers in 
the shops. 

Just how much of this improvement is attributable 
to the air conditioning and how much is due to lack of 
overcrowding can hardly be determined, but the effect 
of the improvement in working conditions among this 
group is certainly striking. 


The Future 


WE ARE too prone to think of industry as a develop- 
ment of the big plant only. We tend to forget that 
a large percentage of workers are engaged in small 
plants. The question comes up “Why should we be in- 
terested in the small plant and its workers if we ure 
connected with a big industry?” 

A characteristic of labor is that it does not stay put 
in one place and, because labor tends to shift, the man 
connected with the big industry must also include an 
interest in medical service in all industry. In the past 
most of the industrial doctor’s service was in surgery ; 
in the future most of it will be in medicine. 

There is a big field which needs to be filled in indus- 
trial medicine instruction. More of the industrial 
angles should be included in medical education. The 
industrial doctor should know what an industrial 
hazard looks like so that he will recognize it if it is 
present in the plant under his supervision. 

The military tank is a timely example of the occu- 
pational disease hazard in every step of production. 
Starting with the mining of the iron ore where the 
miner may be exposed to a silicosis hazard; continuing 
to the railroad transporting the iron ore where the 
laying of ties may involve a skin condition from con- 
tact with impregnating chemicals; during the actual 
fabrication of the tank; and even where it rolls off the 
production line and under its own power produces the 
hazard of carbon monoxide poisoning from its exhaust 
pipe—every one of these steps involves a potential 
occupational disease hazard, except possibly the gold 
that goes into its cost and I’m not so sure but what 
there is some occupational disease there! 

Much progress continues to be made both in safety 
and in occupational disease control. The man is now 
safer at work than he is on the street. But as soon as 
the slump comes after the present peak of production, 
a great many of the present workers will not have jobs. 
After being severed from the payroll many a worker 
will say that he is sick and that he will collect some 
compensation. And believe me, he will! So, both for 
the future and the present, we must today make every 
provision to see to it that the health of the worker is 
properly maintained and that proper provision is made 
for hygiene in the plant. 


[NoTe: Dr. BRITTON’s retirement from his 30 years as 
Supervisor of Medical Service for International Harvester 
was announced shortly after the date of the foregoing 
presentation (INDUSTRIAL MEDICINE, November, 1941, pp. 
478-480). On November 1, he was succeeded by Dr. WILL 
F. Lyon, long Chief Surgeon for the company. ] 
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Aerosol Sterilization of Air-Borne 


Bacteria 


A. E. WILLIAMSON and H. B. GOTAAS 


IR, as a vehicle for the transmission of bacterial in- 
A fection, has been studied since the initial experi- 
ments of Pasteur. Lister, in 1868, introduced carbolic 
acid into the operating theatre to disinfect the air. 

Following the discovery that micro-organisms were 
causative agents of many diseases, it was observed that 
infection could be transmitted by food, drink, and 
numerous other means and, in 1898, Flugge’ reported 
that droplets of mouth spray settled a very short dis- 
tance from their source. The concept of air-borne 
infection was practically abandoned. 

The early work of Wells?* on droplet nuclei and his 
later work on air bacteriology have created renewed 
interest in air disinfection. 

Trillat,* in 1938, reported concerning the sterilization 
of air by atomizing germicidal mists or aerosols. The 
aerosol consists of small droplets or mist particles 
about 1-2 microns in diameter of a germicidal solu- 
tion. The basis for the germicidal action of the drop- 
lets in air is considered to be that each small droplet 
contains the same concentration of effective germicide 
as the parent solution which is atomized and will des- 
troy a bacterium when it comes in contact with it in 
the air. Hence a very small quantity of germicidal 
agent may be dispersed as a fine mist throughout an 
enclosed space and cause disinfection. Trillat* sug- 
gests that the efficacy of these minute traces of germi- 
cide in air is due to the fact that the bacteria are in a 
very vulnerable condition when suspended in the air. 
Their vulnerable condition in air is partially indicated 
by the fact that their disappearance rate in air is 
very high. 

Pulvertaft and associates‘ and Twort and associates® 
have studied in detail the effectiveness and action of 
several different aerosols and have found resorcinol 
and hexa-resorcinol to be the most effective. Master- 
man’ reported that hypochlorous acid gas from spray- 
ing hypochlorite solutions into air was effective in very 
low concentrations as a germicide for air-borne bac- 
teria. There appears to be considerable difference in 
opinion between Masterman and the Twort group as to 
how hypochlorites act as an air germicide. 

This investigation of the effectiveness of different 
aerosols makes use of a somewhat different method of 
approach in that the rate of natural disappearance of 
the bacteria from the air was determined in the same 
experiment in which the effectiveness of the bacteri- 
cidal aerosol was investigated. 


Natural Disappearance of Bacteria in Air 


T= natural disappearance or survival rate of bac- 
teria in air which is an adverse environment for 
them not only is important in studying the effec- 
tiveness of bactericidal agents but also fundamental 
to the satisfactory use of total number of organisms 
present as an index of ventilation, as suggested by 
Wells® and in the use of an index organism such as the 
alpha-hemolytic streptococci as measures of aerial con- 
tamination. The occurrence of alpha-hemolytic strep- 
tococci in the air of schools, theatres, subways, and 
parks was investigated by Buchbinder, Solowey, and 
Solotorovsky.® 
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Survival rates of bacteria in mediums other than air 
have been studied from time to time and it has been 
noted that the survival or die-away tends to follow a 
mathematical law. Ikeda’? noted that the logarithm 
of the number of surviving organisms plotted against 
elapsed time closely approximated a straight line. 
This is the law of unimolecular reaction or compound 
decrease. Chick,™? from studies on rates of die-away 
of bacteria exposed to disinfecting solutions, Winslow 
and Falk, attempting to correlate the time survival 
rate, and Phelps,** all concluded that rate of die-away 
of bacteria, whether under the influence of heat, cold, 
chemical disinfection or other adverse conditions ap- 
proximately follows the mathematical relationship of 
unimolecular reaction which may be expressed as 
follows: 


log Nt = log No- Kt 


where N: = number of bacteria surviving at any time, t 
Ne = number of bacteria present at zero time 
K = slope of the curve and the rate of disap- 


pearance or survival. 


The results of this investigation follow this relation- 
ship very well and the data have been analyzed around 
the value of K, the survival rate. 

In order to select an index organism which was 
satisfactory for use in the aerosol investigation and 
to have information on its disappearance from air 
under natural conditions, that is, in the absence of 
aerosol, the disappearance rates of five organisms, 
namely, Serratia marcescens, Escherichia coli, Staphy- 
lococcus aureus, Staphylococcus albus, and Strepto- 
coccus salivarius were studied. 

Generally speaking, the different experiments were 
carried on under precisely the same procedure. Forty- 
four cubic centimeters of a suspension of a 24-hour 
culture of bacteria in distilled water were atomized 
into a room having a volume of 2,200 cubic feet in 
which two electric fans always located in the same 
place kept the air in motion throughout the duration of 
the experiment. The room was cleaned and ventilated 
before each experiment. Spraying was done at about 
9 feet from the floor and it was demonstrated by the 
Tyndall cone effect that the atomized droplets were 
not falling to the floor. An interval of two minutes 
elapsed between the completion of spraying the bac- 
teria and the beginning of bacterial sampling. 

Samples were taken with two series of exposed petri 
dish plates, having 10 minutes exposure and either a 
Well’s centrifuge,’* a funnel impinger as described by 
Hollaender and Dallavalle or an impinger which was 
a modification of the type of Hollaender and Dallavalle 
arranged to provide better distribution of the colonies 
on the petri plate. 

Samples of air of 5 or 10 cubic feet volume—depend- 
ing on the bacterial concentration—were taken with 
the centrifuge, and impingers, at a rate of one cubic 
foot per minute. Serratia marcescens was grown on 
nutrient starch agar; Escherichia coli on nutrient 
lactose agar; Staphylococcus albus and Staphylococcus 
aureus on plain nutrient agar; and Streptococcus sali- 
varius on nutrient blood agar. 

It was not convenient to control the temperature or 
humidity of the room, hence the conditions are similar 
to what would be expected in an ordinary room. 

RESULTS AND DISCUSSION: Fig. 1 shows the observa- 
tions of natural disappearance and the line of best fit 
computed by least squares for a typical disappearance 
experiment for each of the five organisms. The ordi- 
nate scale representing the number of organisms 
surviving at the time of sampling as a percent of the 
number present at the start is logarithmic and the 
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abscissa representing time is arithmetic. Hence the 
unimolecular equation for disappearance plots as a 
straight line. It may be seen that the experimental 
points follow the line of best fit reasonably well. This 
has been checked by computing the co-efficient of cor- 
relation for some of the curves in the various experi- 
ments. 








TABLE I. 


RELATION OF RELATIVE HUMIDITY AND TEMPERATURE TO 
DISAPPEARANCE OF BACTERIA 





Rate of Relative 

















P Disappear- Humi- Tem- Sampling 
Organism ance dity perature Device 
K % ? 
Staphylococcus 0.015 40 75 Exposed plates 
albus 0.017 52 78 M. impinger 
0.018 52 78 Funnel impinger 
0.022 60 79 Exposed plates 
Staphylococcus 0.0107 32 76 Exposed plates 
aureus 0.012 37 74 Exposed plates 
0.013 37 74 Exposed plates 
0.013 37 82 Exposed plates 
0.014 42 73 M. impinger 
0.014 42 73 Exposed plates 
0.015 37 82 Exposed plates 
0.018 62 81 Funnel impinger 
0.019 62 81 Exposed plates 
0.019 74 78 Funnel impinger 
0.019 66 841% Exposed plates 
0.020 66 8414 Funnel impinger 
0.021 62 81 Centrifuge 
Escherichia 0.019 30 81 Funnel impinger 
coli 0.021 38 83 Exposed plates 
0.033 48 76 Exposed plates 
0.034 48 76 Centrifuge 
0.038 48 76 Funnel impinger 
Streptococcus 0.012 41 76 Funnel impinger 
salivarius 0.013 41 76 Exposed plates 
0.014 52 78 Funnel impinger 
0.015 52 78 Exposed plates 





Table I shows the rate of disappearance arranged in 
ascending order for each of the different organisms at 
different temperatures and relative humidities. The 
influence of temperature on the disappearance rate, K, 
for the narrow range of temperatures used does not ap- 
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pear to be significant. However, although there are 
insufficient observations to permit an extended statis- 
tical analysis of the quantitative relationship of dis- 
appearance to relative humidity, the results do clearly 
show that the rate of disappearance increases as the 
relative humidity increases. Some inconsistencies are 
observed in the Staphylococcus aureus data. For 
example the K of 0.015 with a relative humidity of 
87% is larger than the K with a relative humidity of 
42%. This may be due to the effect of slight sampling 
errors since K represents the slope of the line of best 
fit to the observed points. 

The rate of disappearance, K, for Staphylococcus 
albus is increased 47% from 0.015 when the relative 
humidity was 40% and the temperature 75° F. to 0.022 
when the relative humidity was 60% and the tempera- 
ture 79° F. Ninety-nine per cent of the bacteria 
would disappear in 133 minutes at a relative humidity 
of 40% while only 91 minutes would be required for 
99% disappearance at a relative humidity of 60%. The 
rate of disappearance, K, for Staphylococcus aureus in 
the relative humidity range between 37% and 62% 
increased slightly over 50% which is about the same 
as for Staphylococcus albus. In the relative humidity 
range between 41% and 52% the rate of disappearance 
of Streptococcus salivarius increased about 14% which 
is a proportionately smaller increase than that of the 
Staphylococci. 

The rate of disappearance of Escherichia coli in- 
creased from 0.019 to about 0.034 with a change in the 
relative humidity of only 18% (30% to 48%) and from 
0.021 to 0.034 when the relative humidity increased 
only 10% (38% to 48%). 

Wells,*® in studying bacterial contamination of air 
in textile mills, found that the rate of disappearance, 
K, of B. coli increased with an increase in the rela- 
tive humidity. Wells‘ also states that increasing the 
relative humidity from 45% to 90% more than doubled 
the disappearance of B. coli. His results show the 
disappearance rate, K, for B. coli as 0.0196 when the 
average relative humidity was 34.75%. This compares 
closely with the values 0.019 and 0.021 for relative 
humidities of 830% and 38% respectively. 

No explanation has been offered as to the reason for 
the increased disappearance with increased relative 
humidity and for the present one can only speculate 
concerning the reason. It is well known that coagula- 
tion of protein is increased in certain bactericidal re- 
actions, when water is present. Paul, Birstein, and 
Reuss‘? concluded that in drying staphylococci on 
garnets, death was due to the germicidal action of oxy- 
gen. Humidity probably affects the settling charac- 
teristics of the bacterial cells and the tendency for 
them to adhere to surfaces with which they come in 
contact. In these studies sedimentation was minimized 
by keeping the air in motion with fans, however, five 
and one-half hours after atomizing the bacteria into 
the room, swabs taken from the floor and walls and 
smeared onto petri dish plates showed that the index 
organism could be recovered. The air samples had 
ceased to show more than one or two and usually there 
were no index organisms in 10 cubic feet of air. In- 
creased relative humidity may cause the bacterial cells 
to tend to clump while in the air, thus one clump grow- 
ing as a colony when sampled might contain several 
cells which earlier were individual cells or more than 
one clump. Wells and Fair’* have shown that increased 
relative humidity increases the vulnerability of or- 
ganisms to ultra-violet sterilization. 

Comparison of the disappearance rates obtained by 
different sampling devices at the same time (shown 
by the same relative humidity and temperature in 
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Table I) indicates that the disappearance rate does not 
vary appreciably with the method of sampling. How- 
ever, simultaneous test experiments with the centri- 
fuge, funnel impinger, and modified impinger, showed 
that the centrifuge, although erratic, usually recovered 
the largest number of bacteria, followed by the funnel 
impinger, then the modified impinger. 

Table II shows the disappearance rates for the five 
organisms studied at an approximately constant rela- 
tive humidity. These different organisms show 
considerable variation in their resistance to drying and 
to the adverse environment of the air. Serratia mar- 
cescens (B. prodigiosus) and Escherichia coli which 
are more distantly removed from their natural habitat 
exhibit higher disappearance rates than Staphylococcus 
albus, Staphylococcus aureus and Streptococcus sali- 
varius which are more frequently found in contami- 
nated air. 








TABLE II. 
DISAPPEARANCE RATES OF VARIOUS ORGANISMS 
AT APPROXIMATELY CONSTANT RELATIVE HUMIDITY 





Relative 


Organism K Humidity 


-036 - .048 
0.019 .0196 (Wells) 
-015 





Serratia marcescens...... 
Escherichia coli ......... 
Staphylococcus albus ..... 
Staphylococcus aureus . 

Streptococcus salivarius .. 


37 
-021 30 - $4.75 - 38 
40 


-013 - .015 37 
-012 - .013 41 





In accordance with the values of K in Table II the 
time for 99% disappearance of the bacteria is as fol- 
lows: 


Serratia marcescens ........ 0.036 - 56 minutes 
Escherichia coli ............ 0.021 - 95 minutes 
Staphylococcus albus ........ 0.015 -133 minutes 
Staphylococcus aureus ...... 0.013 -154 minutes 
Streptococcus salivarius ..... 0.0125-160 minutes 


Serratia marcescens and Escherichia coli seem to be 
the classic organisms used in air contamination studies 
because of their ease of cultivation and identification, 
however, due to their high disappearance rates they do 
not serve as well as index organistns when disappear- 
ance rates must be considered in control tests for air 
disinfection. This difference in viability in air is no 
doubt due to several different factors, one of which 
may be that the Staphylococci and Streptococci usually 
occur in clumps or chains, while Serratia marcescens 
and Escherichia coli usually are single cells. Some of 
the cells of each clump or chain may have been des- 
troyed before sampling, but in sampling the clump or 
chain would produce only a single colony whether there 
were several or only one cell in it. It was difficult to 
obtain consistent sampling results using Serratia mar- 
cescens. Staphylococcus albus, Staphylococcus aureus, 
and Streptococcus salivarius show approximately the 
same disappearance rate, however, Staphylococcus 
aureus has advantages as an index organism for air 
disinfection studies in that it is easier to identify than 
Staphylococcus albus and easier to identify and culti- 
vate than Streptococcus salivarius. 


Aerosol Sterilization 


SINE the natural disappearance of bacteria in air 

closely follows the logarithmic pattern with respect 
to time, and since sterilization is accelerated die-away, 
the effectiveness of an aerosol bactericide should be 
indicated by the increase in the rate of disappearance 
after the aerosol bactericide has been atomized into the 
air as compared with the natural rate of disappear- 
ance in the absence of the aerosol bactericide. 
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With the above criterion as a basis of effectiveness, 
different aerosols were studied by atomizing them 
into the room air using two different procedures 
similar to that of the disappearance rate studies. (1) 
The aerosol bactericide was first atomized into the 
room air, the fans being in operation, and then the 
suspension of bacteria was sprayed. Sampling was 
started two minutes after the completion of spraying 
bacteria and continued through the period of the ex- 
periment. The rate of disappearance under this con- 
dition was compared with the rate of disappearance at 
approximately the same relative humidity as deter- 
mined in the previous studies. (2) The bacterial 
suspension was sprayed into the room in exactly the 
same manner as followed in the natural disappearance 
studies. Sampling of the air was begun two minutes 
after the completion of spraying the bacteria and 
continued throughout the period of the experiment. At 
least three samples, usually extending over a period of 
30 minutes, were taken to determine the rate of nat- 
ural disappearance. -After these samples had been 
taken, the aerosol was atomized into the air and sampl- 
ing continued. The observations which were made at 
regular intervals following the atomizing of the aerosol 
indicate the efficacy of the aerosol. When these ob- 
servations fit the extension of the line of natural 
disappearance (the first three observations) or when 
one line fits all observations, the rate of disappearance 
of the bacteria from the air has not been affected by 
the aerosol. When the slope of the line through the 
observations made after addition of the aerosol is 
steeper than that of the natural disappearance, the 
aerosol has increased the rate of disappearance of the 
bacteria from the air; that is, has exerted bactericidal 
action. 

Staphylococcus aureus was used as the index organ- 
ism in the aerosol studies. 

The solutions of different aerosols were atomized 
into the air with a DeVilbiss No. 15 atomizer operated 
by compressed air. The orifice of the atomizer was 
altered to make it deliver fine droplets. 

RESULTS AND DISCUSSION: Figs. 2 to 7 show some 
more or less typical results of experiments with differ- 
ent aerosols. The mist concentration stated on all the 
figures is the ratio of the volume of aerosol atomized 
to the volume of air into which it was atomized. 

Fig. 2 shows a disappearance curve when a 70% 
solution of ethyl alcohol was atomized into the air for 
14 minutes starting 30 minutes after the bacteria had 
been sprayed. The first three bacterial counts repre- 
sent the natural disappearance. If the alcohol solution 
had been effective as an aerosol bactericide, there 
should have been a break in slope between the lines 
of best fit to the observations. That is, the disappear- 
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ance rate should have been greater after atomizing 
than before. This confirms the findings of Pulvertaft 
and associates,‘ who indicate that alcohol is not very 
effective as a bactericidal aerosol. It is possible that 
alcohol because of its high vapor pressure evaporated 
very rapidly and did not provide a bactericidal mist. 

Figs. 3, 4, and 5 show results of typical experiments 
using water solutions of chlorine and “Sterichlor” and 
sodium hypochlorite as aerosols. 

The full line-open dot observations in Fig. 3 rep- 
resent the results obtained with a solution of chlorine 
gas in water atomized into the air just before the bac- 
teria was sprayed. Sampling for bacteria was started 
two minutes after their spraying was completed. The 
disappearance rate, K, for this curve, compared with 
the natural disappearance rates at about the same tem- 
perature and humidity, show that the chlorine had no 
appreciable effect on the disappearance of the bacteria. 
The dash line-solid dot observations represent the re- 
sults when the solution of chlorine gas in water was 
atomized into the air 30 minutes after starting bac- 
terial sampling. This also shows no appreciable effect 
on the disappearance of the bacteria. 

Since “Sterichlor” is essentially a mixture of chlora- 
mine-T and sodium bicarbonate which upon being dis- 
solved in water releases chloramines’® and since the 
large quantities of salts in it are slightly hydroscopic, 
it was thought that the chlorine in the mist as well as 
the mist itself might be more persistent and thus more 
effective than a solution of chlorine gas in water. The 
results in Fig. 4 as well as other results when smaller 
volumes of the solution were atomized into the air in- 
dicate that “‘Sterichlor” is not effective. 

In Fig. 5 are results of experiments in which a so- 
dium hypochlorite solution was atomized into the air 
30 minutes after the bacterial sampling was started. 
The full line-open dot observations show increased 
disappearance of the bacteria after atomizing the 
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aerosol while the dash line-closed dot observations show 
only a slight effect of the aerosol on the disappearance. 
The conditions of these two experiments were practic- 
ally the same except for the relative humidity. 

Other experiments with sodium hypochlorite showed 
variations in its effectiveness, however, sufficient re- 
sults are not available to show conclusively that the 
variation in results was due to the relative humidity. 
No doubt the relative humidity influences the effective- 
ness of a water solution aerosol since the rate of eva- 
poration of the small particles of the mist is lessened 
with an increase in the relative humidity. Droplets of 
the aerosol which contain salts do not evaporate to 
complete dryness, particularly if the salts are hydro- 
scopic, but reach a condition of equilibrium with the 
moisture in the air. This condition at equilibrium 
depends upon the relative humidity. 

At present one can only speculate as to the reason 
why the chlorine furnished by sodium hypochlorite was 
more effective than the chlorine from “Sterichlor” or 
from the gas dissolved in water. It was observed that 
the chlorine water solution and the “Sterichlor” solu- 
tions released much more chlorine gas into the air than 
did the sodium hypochlorite solution. When the so- 
dium hypochlorite solution was atomized into the air 
a slight odor was detectable but when the chlorine 
water and “Sterichlor” solutions were atomized in 
small concentrations the odor of chlorine was very 
strong, and when the larger concentrations were used 
it was necessary to wear a gas mask. These observa- 
tions indicate that possibly the HOC] and chlorine gas 
is not being liberated as rapidly from the sodium 
hypochlorite aerosol as from the chlorine water or 
“Sterichlor” solutions. This would indicate that the 
HOC]! and nascent chlorine as gases are not effective 
air bactericides. 

There is considerable disagreement between Twort 
and associates?® and Masterman’?' on this point. 
Masterman states that it is the HOC] gas which is 
the effective air bactericide, and Twort and associates 
state that the major part of the bactericidal action is 
due to the material in the droplet. Time does not 
permit a review or discussion of their work. 

Hill, Smith and Douglas** concluded from experi- 
ments that sodium hypochlorite exerted a bactericidal 
effect on Escherichia coli suspended in air. However, 
their report does not show that natural disappearance 
of the bacteria from the air was considered. Master- 
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man*? states that mist concentrations in the range of 
1:40,000,000 to 1:50,000,000 are effective. He does 
not show that natural disappearance was considered. 
Twort and associates?‘ conclude that to be effective 
the mist concentration of a 1% sodium hypochlorite 
aerosol should be about 1:1,000,000 by volume. They 
considered natural disappearance by using separate 
control experiments. The results in Fig. 5 tend to 
confirm this value. Greater effectiveness might have 
been obtained in the experiments presented here by 
the use of an atomizer in which the size of the drop- 
lets could be more accurately controlled. 

Figs. 6 and 7 show the results of experiments in 
which a solution of resorcinol and glycerine was used 
as the aerosol. It is seen in Fig. 6 that when the resor- 
cinol-glycerine mist was present in the air in a con- 
centration of 1:50,000,000 parts of air no bacteria 
survived throughout the remaining 60 minutes of the 
experiment. All experiments in which larger concen- 
trations were used showed the same results. The mist 
concentration of 1:109,000,000 and 1:272,000,000 did 
not remove all the bacteria from the air but were quite 
effective in increasing the rate of disappearance. 

The results shown as open dots in Fig. 7 indicate 
that a mist concentration of 1:544,000,000 produced 
so small a change in the rate of disappearance that it 
was not significant since it could have been due to 
sampling error. Furthermore, if it were not for the 
5- or 15-minute observation one line would have fit 
all the observations almost as well as each of the two 
lines fit the respective groups of observations. The 
results using a mist concentration of 1:5,440,000,000 
show that it had no effect on the disappearance rate 
of the bacteria. Experiments in which only a glycerine 
solution was atomized into the air showed that glycer- 
ine was not an effective aerosol. Resorcinol in water 
was found to be very effective but did not appear to be 
as persistent as the glycerine solution. These results 
indicate that the minimal effective mist concentration 
of the resorcinol-glycerine germicidal aerosol is be- 
tween 1:272,000,000 and 1:544,000,000 by volume. 

These results confirm the experience of Twort and 
associates® who place the minimal effective mist con- 
centration of resorcinol-glycerine aerosols at approx- 
imately 1:400,000,000 by volume. They found that 
hexyl-resorcinol in propylene glycol was considerably 
more effective than resorcinol and glycerine. Pulver- 
taft and associates‘ found resorcinol-glycerine solu- 
tions to be highly effective as bacterial aerosols but 
do not give the required concentrations. 
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What finally happens to the material in the mist 
particles that does not evaporate is of importance. In 
a room where the air is changed several times per 
hour, it is possible that most of the small droplets 
would be ventilated out of the room. However, when 
a droplet strikes a surface it will probably adhere to it. 
The number of mist droplets which strike surfaces 
and adhere to them will vary with the air movement 
and will be greater when the air is being agitated 
than when there is less movement. It was observed 
that a film of glycerine formed on the fans after the 
larger concentrations of resorcinol-glycerine solutions 
had been atomized into the air. Fine crystals of salt 
were noticeable on surfaces after “Sterichlor” solu- 
tions had been atomized. 

The results of this investigation show that: 

1. The disappearance of bacteria from air approx- 
imately follows a logarithmic relationship with respect 
to time. 

2. The rate of natural disappearance of bacteria 
from air is relatively high; that is, bacteria introduced 
into the air do not remain there long even when the air 
is being circulated. 

3. The rate of natural disappearance varies greatly 
for different bacteria. 

4. As suggested by Wells,'* the disappearance rate 
appears to vary with the relative humidity, increasing 
as the relative humidity increases. 

5. In the range of temperatures of these experi- 
ments, the temperature did not greatly affect the rate 
of disappearance. 

6. Bacteria showing a small natural disappearance 
rate are more satisfactory as index organisms for air 
sterilization studies. 

7. Natural disappearance rates should be con- 
sidered in determining the effectiveness of a germi- 
cidal aerosol. 

8. The method of change in disappearance rate 
from the natural disappearance rate used herein is an 
efficient method for studying the effectiveness of bac- 
tericidal aerosols. 

9. Chlorine water, “Sterichlor,” glycerine, and alco- 
hol solutions, did not influence the disappearance of 
Staphylococcus aureus under the conditions of this 
investigation. 

10. Sodium hypochlorite aerosols can effect a re- 
duction in the bacteria in air but require a rather 
high mist concentration and their efficacy is affected 
by other conditions. 

11. The relative humidity of the air may influence 
the effectiveness of aerial bactericides. 

12. A small mist concentration of a resorcinol-gly- 
cerine solution is an effective aerial bactericide. 

13. The vapor pressure of the bactericide influences 
its use and effectiveness as an aerosol. 

An aerosol for air disinfection to be of practical 
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use in places occupied by people must conform to the 
following requirements: (1) Non-toxic to man; (2) 
non-irritant to the eyes and lungs; (3) rapidly lethal 
to the bacteria when present in small concentrations; 
(4) inodorous; (5) invisible; (6) non-inflammable; 
(7) non-corrosive; (8) persistent; and (9) should not 
leave films and coatings on walls and furniture. 

Considerable investigation into the toxicity and 
other characteristics of aerosol disinfectants is nec- 
essary before they can be considered desirable for use 
in rooms occupied by people. However, they may have 
a definite use in fields such as air fumigation. The 
sterilization of air in laboratories, media rooms, stor- 
age rooms, etc., can be effected by atomizing a bacteri- 
cidal aerosol into the room and allowing it to be dis- 
sipated before the room is used by people. The sterili- 
zation of surfaces offers another use for aerosols. 

For the germicidal aerosol to become of wide prac- 
tical use, it will have to be as satisfactory and efficient 
as ultra-violet radiation. 
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with the control of the hazards, he 
demonstrated the use of the Geiger- 
Muller counter for determining the 
concentration of gamma rays in the 
workroom atmosphere. He also illus- 












T= New England Section held an 
Industrial Hygiene Seminar at the 
Harvard School of Public Health, 
Boston, Massachusetts, November 28, 
1941. The following program was 
presented : 

Metabolism of Carbon Disulfide, by 
R. W. McKee (Harvard School of 
Public Health). 

Air Pollution from a Metallurgical 
Plant, by W. M. Pierce (Employers 
Liability Assurance Corporation, Bos- 
ton). 

Practical Value of Hg Determina- 
tion in Urine, by H. B. ELKINs (Mass. 
Division of Occupational Hygiene, 
Boston). 

The Control of Dermatitis in Han- 
dling Explosives, by J. B. BUTLER 
(Lt.-MC-USN, Newport Torpedo Sta- 
tion). 

Chloracne from Halowax-Treated 
Wire, by B. D. Tessens (General 
Electric Company, Schenectady). 

Dust-Explosion Apparatus. Demon- 
stration by L. SILVERMAN (Harvard 
School of Public Health). 

Ventilation Engineering in the Con- 
trol of Industrial Health Hazards, by 





B. F. PostmMAN (State Department of 
Health, Hartford, Connecticut). 

Safety Shoes in Ship Construction, 
by H. Lieser (Lt.-MC-V(S)-USNR, 
U.S. Navy Yard, Brooklyn, N. Y.). 

The Health of Welders, by M. M. 
GouLp (Lt. Comdr., MC-USN (Ret), 
Boston Navy Yard). 

Studies in Particle-Size Distribu- 
tion, by W. FRANKLIN (Junior Public 
Health Engineer, assigned to Massa- 
chusetts) and L. SILVERMAN (Har- 
vard School of Public Health). 

Magnesium and its Alloys, by C. R. 
WituiaMs (Liberty Mutual Insurance 
Company and Harvard School of Pub- 
lic Health). 


T= Metropolitan New York Sec- 
tion was addressed on October 8, 
1941, by Dr. L. F. Curtiss, Physicist 
of the National Bureau of Standards, 
on the subject, “Radium Hazards in 
Dial Painting.” Dr. Curtiss described 
some of the outstanding causes of 
radium poisoning in dial painting 
operation as well as some of the ef- 
fective means for protection of work- 
ers from this hazard. In connection 


trated and described the ionization 
chamber und the various means used 
for the evaluation of radon concentra- 
tion in the atmosphere and in a per- 
son’s breath. Following his presenta- 
tion, the speaker answered numerous 
questions raised by the audience. 

The meeting held November 19, 
1941, was addressed by Mr. R. G. 
DEWDNEY, Senior Naval Architect at- 
tached to the U. S. Navy Yard at 
Brooklyn. His talk on “Ventilation of 
a Modern Battleship” was given at the 
Officers’ Club, United States Navy 
Yard at Brooklyn. 


T= Pittsburgh Section held its 
first fall meeting on November 13, 
1941, at 8:00 p.m. at the U. S. Bureau 
of Mines, Pittsburgh. This meeting 
was held on the evening following the 
annual meeting of the Industrial Hy- 
giene Foundation, and it afforded an 
opportunity for members of the vari- 
ous sections to visit the Pittsburgh 
Section. About 40 members and guests 
were present at this meeting, which 
was addressed by Mr. THEopoRE F. 
Hatcu, Associate Professor, Depart- 
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ment of Public Health, University of 
Pennsylvania, Philadelphia, on “The 
Design of Modern Industrial Ventilat- 
ing Systems.” A valuable discussion 
of practical ventilation problems fol- 
lowed the presentation of the formal 


paper. 


T= Michigan Section heard Dr. 
ScHRENK, Chief Chemist of the 
Health Division, U. S. Bureau of 
Mines, discuss “Gas Masks and Res- 
pirators on December 3, 1941.” Dr. 
SCHRENK, who is in charge of the gov- 
ernment’s official station for the test- 
ing and approval of gas masks and 
respirators, showed a Kodachrome 
movie on approved testing methods 
and discussed types of atmospheric 
contaminants together with the fun- 
damental principles of respiratory 
protective devices. His authoritative 
comment on the use, limitations and 
applications of the various types of 
respiratory devices included many 
suggestions for their intelligent appli- 
cation. Published lists of approved 
respiratory protective devices were 
available to those attending the meet- 
ing. As given in the October INDUsS- 
TRIAL HYGIENE SECTION, the next 
meeting is to be held in Lansing on 
January 14, 1942. 


HE Chicago Section heard Mr. E. 

C. BaRNEs, Medical Department, 
Westinghouse Electric & Manufac- 
turing Company, East Pittsburgh, 
discuss the methods followed by the 
Westinghouse in establishing periodic 
physical examinations, contro! of haz- 
ardous materials in new processes, 
and specific problems which have 
arisen within the past few months 
from the introduction of substitute 
materials. The audience of 75 mem- 
bers and guests received much prac- 
tical information applicable to their 
own organizations from MR. BARNES’ 
presentation. 

The next meeting of the section to 
be held on January 8, 1942 is to be 
addressed by Dr. JAMES H. STERNER, 
Laboratory of Industrial Medicine, 
Eastman Kodak Company, Rochester, 
New York, who will discuss “Solvent 
Vapor Exposure.” A paper entitled 
“Medical and Engineering Study of 
the Carbon Disulfide and Hydrogen 
Sulfide Exposures in the Synthetic 
Meat Casing Industry” is to be pre- 
sented by Dr. MILTON H. KRONEN- 
BERG and KENNETH M. Morsg, of the 
Illinois Department of Pvblic Health, 
Division of Industrial Hygiene. Op- 
portunity is to be provided for a visit 
to the headquarters and laboratory of 
the Division prior to the meeting. The 
technical staff of the Division is to 
be available to answer questions and 
demonstrate equipment and apparatus 
used for industrial hygiene studies. 





The Fifty-Third (1942) Annual 
Meeting of the American Association 
of Railway Surgeons will be held at 
the Palmer House, Chicago, Septem- 
ber 10-11-12, 1942. 
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—Continued from page 17 
this is equivalent to 108 weeks of lost 
time. In other words, the time of 
two men for a full year has been 
lost because of eye injuries during 
10 months of this year.” 


Minnesota’s Program 


HE Division of Industrial Health 

of Minnesota’s State Depart- 
ment of Health announces the fol- 
lowing general program: 

1. To receive and investigate re- 
ports of occupational disease. 

2. To promote more adequate 
medical services within industry; 
such as the employment of full-time 
or part-time physicians and nurses, 
the provision of properly equipped 
first aid rooms, and the mainte- 
nance of sickness records. 

3. To encourage the use of eth- 
ical pre-employment and periodic 
physical examinations and, as a 
part of these examinations, the use 
of the routine serologic test for 
syphilis. It is advocated that the 
positive test for syphilis should not 
be uséd as a means of discrimina- 
tion against an employee providing 
he secures adequate medical treat- 
ment, unless he has syphilis in a 
communicable stage, or sufficient 
involvement of the heart or central 
nervous system to be a hazard to 
himself or his associates. 

4. To confer with industrial phy- 
sicians in regard to special prob- 
lems or general industrial heaith 
programs. Special urine and blood 
analyses for evidence of industrial 
intoxication will be done when war- 
ranted. Occasional physical exam- 
inations will be made as an aid in 
evaluating the seriousness of certain 
industrial exposures. 

5. To provide engineering per- 
sonnel who are specially trained and 
equipped to make studies of plant 
environment; such as air analysis 
for toxic vapors, gases, and dust, in 
effort to determine whether the 
working atmosphere is safe or 
otherwise and to make recommenda- 
tions for the control of health haz- 
ards found. These studies will be 
made at the request of physicians, 
plant managements, the State De- 
partment of Labor and Industry, 
and others concerned with the 
health and welfare of the industrial 
worker. 

6. To promote adult hygiene pro- 
grams within industrial groups; 
such as the control of tuberculosis, 
syphilis, and other communicable or 
preventable diseases. This requires 
the coordination of other services 
and facilities within the Health De- 
partment. 

7. To prepare and disseminate 
information on various toxic mate- 
rials and processes, and methods for 
their control—L. W. FoKer, M.D., 
Director, in Minnesota Med., De- 
cember, 1941. 
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Cold Vaccines 


R. G. A. SHARE, of Armour and 

Company’s medical department, 
says that oral vaccine has been giv- 
en to employees as a cold preventive 
during the past five years. Colds 
have been cut 70 to 80%, and em- 
ployees are so impressed with the 
results that a large number now 
buy the preparation to give to their 
families. Dr. SHARE said: “We feel 
the results are wonderful. Our peo- 
ple start taking the vaccine right 
after the middle of September. We 
give one capsule a day for seven 
days and then recommend that one 
be taken twice a week until the first 
of April, when the cold season is 
pretty well over.” 

Dr. RICHARD J. BENNETT reports 
an equally successful use of vaccine 
among 250 workers of United States 
Steel last year. He said: “We 
thought we’d be lucky to get 50-50 
results. Our figures show this group 
of workers had 80% fewer colds 
than the winter before. This year the 
company doesn’t supply the medi- 
cine but the employees found it so 
helpful that they are buying it 
themselves.” Dr. BENNETT doesn’t 
give full credit for the reduction in 
colds to the vaccine itself. He feels 
it has a beneficial psychological ef- 
fect in making people more “cold 
conscious.” “When people will go to 
the trouble to take a vaccine to pre- 
vent colds, they are more on the 
look-out for the first symptoms, 
more likely to guard against them 
by observing hygienic rules.” At 
the mills operated by the United 
States Steel workers are given ul- 
tra-violet light treatments and vita- 
mins to build up their resistance to 
colds. 

Another large Chicago manufac- 
turing plant reports that among a 
selected group of employees who 
took cold-preventive capsules last 
year, 66% reported no colds, 15% 
mild colds and 19% severe colds. 
The management finds these results 
so hopeful that this year the treat- 
ment has been extended to all work- 
ers who wish to take it. 

Most firms making an organized 
effort to combat the common cold 
spend from $5,000 to $6,000 a year 
for medication alone, exclusive of 
the cost of its administration and 
the check that must be kept by 
doctors and nurses. It’s well -worth 
the money, because they estimate 
that they save approximately $26,- 
000 in time that would otherwise be 
lost through illness.—From an ar- 
ticle in the Pictorial Review of Chi- 
cago Herald-American, December 7, 
1941. 





The Twenty-Seventh (1942) An- 
nual Meeting of the American As- 
sociation of Industrial Physicians 
and Surgeons and the Third (1942) 
Annual Meeting of the American 
Industrial Hygiene Association will 
be held at Cincinnati, Ohio, April 

13-17, 1942. 
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